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List of merchant? marine steam and eailin 
U. 8. Army, Washington City, in time to be usec 


s. 8. Adirondack... 


All 


Australia. 


British Princess 


Jatalonia ..... 


Dupuy de Lome 


Egglestone Abbey 
in Monarch .... 


Ethiopia ........- 


Holland 


Captain. 


J. Sansom. 

J. G, Cameron. 
D. E. Griffiths. 
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M. 

Jd. E, Payne. 

J. MeMillan. 
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F. Canal. 

Chas. Alicott. 
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F, Manley. 

W. H. Trant. 


W. Ward. 

H. Davison. 
S. Nowell 

E. H. Freeth 
W. Pitt. 

J. Malet 
R. Leask 

H. Baner. 
W.N. James. 


E. Penney. 

Robinson. 
H. Danie!. 

A. MeDougal!l. 
J. Atkin. 
H. Parse!!. 

Datton. 


J. Melntosh. 

Francis S. Land. 

A. W. Lewis. 

A. Redford. 

J. La Loc kwood. 

C. B. Googins. 

J. W Reynolds. 
T. MacKnight. 

R. C. Jennings. 

A. Worpel. 

F. E.Jenkins, 

J. Smith 

F. H. Schwaner. 

W. Lord. 

R. B. Stannard. 

D. Lawson. 

R. Nico}. 

H. F. Young. 
Pope 


H. Hammond. 
8. Dechaille. 
J. A, Jacobsen. 
C. N. Mumford. 
A. Potjer. 

Ww. D. Ellison. 
J. Cooper. 

J. Sumner. 

T. Irvin. 
H.Bermpoh!. 
H. Baur. 

R. B, Quick. 
J. Dove 


John Wilson. 
H. Higgins. 
R. Pinkh am 
A. D. Hadley. 
W.G. Randle. 
R. Ringk. 

W Maus e. 

M. Murphy. 

C. Kaempft. 

P. J. Irving. 

Newdick. 

C. L. Anderson, 

R. Jones 

V. Saymanski. 
Kahn 


A. G, Thomsen. 
W. Sahmolder. 
D. Meyer. 

J. Brown. 

Jas. Douglas. 
Thos. Foote. 


q vessels from which International Meteorological r 
i in the preparation of the J 


Name of vessel. 


cnc 
Hadson 
Istriagy 


Kate mweett ........: 
King’s Cross ......... 
Knickerbocker........ 
La Bourgogne ........- 
La Champagne ........ 
La Flandre ...........- 
La Gascogne .......... 
Lahn ........ 
Lake Ontario ........- 
Lake Superior......... 
Lake Winnipeg.......- 
LAMPASSAS 
La Normandie ........ 


Lisnacrieve .........«- 
Lochmorfe ...... 
Longstone .... 
Lord Clive ...... 
Lord Gough ..........+- 
Lord O'Neill .......... 
Lotisiana ...........-- 
Ludgate Hill .......... 
Lydian Monarch ...... 


Minnesota. ..........+. 
Missourt 
Montana .... 


Neptuno eee 
Nesamore 
Nestorian 
Neustria: 


. 
Norwegian 
COORD 


po 
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Palestine.........- pees 


Peconic, ....... 


Polynesian .........- 
Pontiac....... 
Prussian... 
Red 


Rhein ...... 


Rhyniand ...........++ 


Ripon City ........... 


Sacroboseo 
Saint Ronans.......... 
Samaria..... 
Santiago 
ee 


J 
Ww 
J 
H. C. v. d. Zee. 
A 
R 
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Captain. 


Ellis. 


K. Strickland. 
J. E. von der Ohe. 


B, Jamieson. 

W. J. Boggs. 

A. Conzoneri. 

E. W. Owens. 
W. Barnard. 

W. Skjodt. 

A. W. Ball. 


G. Sehmidt. 


W. Pearce. 
Wm. Churnside. 
A. Fenton. 


J. 8. A, Durkie. 
C. F. Young. 
G. J. Mills. 


F. Kimble. 

E. Franguel. 
Boyer. 

W. Ninnes. 


Santelli. 


H. Hellmers. 
H. Campbell. 
Wm. Stewart. 
F. Carey. 

M. B. Crowell. 


G, Collier. 


D. Kohlenbeck. 


J. Cc hisholm. 


Ww. a. Thompean. 


P. Ur uhart. 
E. M. Hughes. 
A. Ferris. 

E. V. Crager. 
J. W. Nunan. 
J. Brown. 

T. C. Huggett. 
Bocquet. 

. M. Johnstone. 
. Whitton, 
N. Maas. 

R. Potter. 

Jas. Ross. 

D. J. Lopez. 

R. Waite. 

R. Griffith. 

F. Gates 

. H. Williams. 

‘Winkler, 

J. Wetherell. 

G. 8. Locke. 


H, Supmer, 

E. Bence. 

A. Chrystal. 

G. Elliott. 

France. 

P, Verries. 

J. A. R. Cushing. 
H. E. Nickels. 

. J. Isakjen. 
R. Williams. 
W. Christie. 
Sam Risk. 

Bakker. 

A. Voge. 

W. W. Smith. 
W. Sargent. 
W. P, Couch. 
H.C, Williams. 
J. 8. Garvin. 

©. O'Hagan. 


M. 8. Stephenson. 


C, 0. Rockwell. 
W. Whiteway. 
J. Ritchie. 
A. McKay. 
W. Ponser. 
G, Evans. 
J. W. Wallace. 
J.T. Land. 
J. Jenkins. 
F, Schroder. 
G. Franck. 
A. C. Whyte. 
R. Blythe. 
G. Pohile. 
H, Calvert 
Chas. Baker. 
H. Vogelgesang. 
W. Kuhimann. 
C. Schaffer. 
R. Weyer. 
J. Akester. 
E. 8. Clapp. 
H. H. Perry. 
. Brotehie. 
. Maddox. 
. McKillop. 
Hewat. 
. Inch. 


. Turpin. 

. Karlowa. 
A. Scheel. 
H. Richter. 
H. Gibb. 
H. Campbell. 
B. H. Rogers. 


T. Hewitson. 
J. B. Allen, 
J. Gibson. 


E. Kopft. 


J. Park. 


ssc 
PRP OL 


schr. Florence Randall . 
Florence Leland ...... 
Fred. E. Sander ....... 


Pilot-boat Jos. F. Loubat ... 
Br. Julia Blake ........ 
Am. bk. Julia Rollins.......... 


Am, sehr. Wm. 


Name of vessel. 
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bgt. Maria ..... 
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sehr. Molega eve 
bk. NANNY 
Am. sehr. Nelson Bartlett . 
sehr. Nutwood......-. 

Poseidon ..... 

bk. Rialto ........ 
bg. Robert Mowe.........- 
bg. eevee 
TOWMEL. 

sp. Troo oe 

Ubaldiena ........ 


F. Green........- 
schr. Wm. Wilson.........-- 

VStawe 


bk. Zimi..... 


Inde pe ndence...... 
& G. 8. McArthur ........ 
Monongahela ...... 
New Hampshire ......... 
Ranger ........ epee 


Parnell........... 
bg. Diade 
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J. A. Stewart. 
A.J. A. Mann, 
G. Williams. 
A. Matheson. 

F. Rodenberg. 
C. Ludwig. 


W. Hodgson. 

J. Mae Auley. 

= Bennett. 
Uchermann. 

W. W illigerod. 

J. RB. Barber. 

W. J. Fraser. 

T. Clark. 

W.MeMickan. 

T. Phelan. 

E. P 

A. H. Highton. 
. A. Kinnman. 


Cc, it. Grant. 
R. Bussius. 
H. Bruns. 
J.C. Jamison. 
Winder. 
d. Worral. 
ers. 
igby. 
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J. W. Bartlett. 
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H. W. Hum »hreys. 

J. L. Randa ‘ 
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Chas. Ross. 
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INTRODUCTION, 


This REVIEW is based on reports for January, 1890, from 1,934| Michigan, Minnesota, Mississippi, Missouri, Meteorological 
regular and voluntary observers. These reports are classified as |Report of the Missouri State Board of Agriculture, Nebraska, 
follows: 166 reports from Signal Service stations; 120 monthly | Nevada, New England, New Jersey, New York, North Caro- 
reports from United States Army post surgeons; 1,270 monthly | lina, North and South Dakota, Ohio, Oregon, Pennsylvania, 


reports from state weather service and voluntary observers ; 
25 reports from Canadian stations; 353 marine reports through 
the co-operation of the Hydrographic Office, Navy Department ; 
marine reports through the “New York Herald Weather Ser- 
vice ;”” monthly weather reports from the local weather services 
of Alabama, Arkansas, Colorado, Lllinois, Indiana,the Iowa 
Weather Crop Bulletin Service, Kansas, Kentucky, Louisiana, 


South Carolina, Tennessee, and Texas, and international 
simultaneous observations. Trustworthy newspaper extracts 
and special reports have also been used. Snow blockades or 
floods prevented the forwarding of reports of the Central Pa- 
cific Railway Company, and the rainfall observations of the 
United States Geological Survey in the southern plateau 
region, in time to be used in this issue of the REVIEW. 


CHARACTERISTICS OF THE WEATHER FOR JANUARY, 1890. 


The most disastrous storms of the month occurred from the | 
middle Mississippi valley to the Great Lakes and thence east- | 


ward to New England during the 12th and 13th, within the | 
area of a low pressure storm which first appeared as a feeble 
disturbance in the middle Rio Grande valley the night of the 
llth, and thence moved northeastward with greatly increased 
energy, passing over the middle Mississippi valley to Lake 
Michigan during the 12th, over Michigan and Lake Huron 
during the night of the 12-13th, and east-northeast over 
Canada during the 13th. Destructive local storms occurred 
at distances varying from one hundred and fifty to three hun- | 
dred miles to the southward of the centre of the main cyclone 
on the afternoon of the 12th. At Saint Louis, Mo., and Clin- 
ton, Ky., lives were lost, many persons were injured, and much 
property was destroyed by tornadoes. Great destruction was 
also caused at other places in western Kentucky, notably at 
Wickliffe and Moscow, and at other points in the Ohio and 
middle Mississippi valleys. On the 12th heavy snow storms, 
with high wind and falling temperature, occurred in Minne- 
sota, the Dakotas, Kansas, Nebraska, and Iowa. In Minne- 
sota, the Dakotas, Nebraska, and Kansas the snow drifted | 
heavily and caused a general blockade to railroads. On the 
12th and 13th the storm along the lower lakes and in parts of | 


The highest temperature reported for the month was 97°, at 
Fort Ringgold, Tex., and the lowest temperature noted was 
—42°, at Martindale, Mont. The month was warmer than the 
average January east of the Rocky Mountains, except in Min- 
nesota and the upper Missouri valley, and was colder than usual 
on the Pacific coast, over the middle and northern plateau 
regions, and near the Gulf of Saint Lawrence. The greatest 
departures above the average temperature occurred in the mid- 
dle Atlantic states south of New York, at Lake Erie stations, 
and in the Ohio and lower Mississippi valleys, where they ex- 
ceeded 10°; the highest mean temperature ever reported for 
January was noted along the Atlantic and east Gulf coasts, and 
in the southern plateau region ; and at a number of the older es- 
tablished Signal Service stations in New England, the middle 
and south Atlantic states, the Florida Peninsula, the Gulf 
States, the Ohio Valley and Tennessee, the Lake region, the 
upper Mississippi and lower Missouri valleys, and the southern 
plateau region, the absolute maximum temperature was the 
highest ever reported for January. The greatest departures 
below the average temperature were noted in northern Mon- 
tana and the British Possessions to the northward, where they 
were more than 10°, and at stations in northern Montana, 
northern Nevada, and California it was the coldest January 
on record. Unusually heavy frost was reported at Keeler, Cal., 


New York and New England was one of the severest experi- on the 6th, and frost injured vegetation in southern Louisiana 
enced in many years, and was attended by fatalities and great on the 16th and 17th. 

destruction of property. In January, 1889, a severe storm,|) The heaviest precipitation reported was 33.40 at Upper 
which followed a similar track to that pursued by the storm | Mattole, Humboldt Co., Cal., and the precipitation amounted 
above referred to, advanced from southern Texas northeast- to 20.00, or more, in eastern California between the thirty- 
ward over the middle Mississippi valley, lower Lake Michigan, | eighth and fortieth parallels, and in a small area on the west- 
Michigan, and Lake Huron, and thence eastward north of the central coast of Oalifornia. In southwestern Washington, 
Saint Lawrence River from the 7th to 10th. This storm was | western Oregon, northwestern California, east-central Ark- 
attended by numerous local storms of unusual violence from | ansas, south-central Indiana, south-central Illinois, southeast- 
the middle Mississippi valley eastward, and very destructive ern Missouri, and east-central Texas the precipitation ex- 
gales in the Ohio Valley, the Lake region, the middle Atlantic ceeded ten inches. In areas in southwestern Arizona, south- 
states, and New England. Over the north Atlantic ocean central Colorado, north-central New Mexico, northeastern 
the storms of January, 1890, were exceptionally severe, more South Dakota, and rear the south coast of Great Salt Lake, 
especially over mid-ocean, where heavy gales prevailed Utah, no precipitation was reported. The precipitation was 
throughout the month. ‘below the average for the month in the Atlantic coast and 
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east Gulf states, from the upper Lake region westward to|men, and it is estimated that fully fifty per cent. of the live 
eastern Oregon and Washington, and from the upper Missouri | stock was lost on account of starvation and exposure. 

valley southward to eastern Colorado and central New Mex-| Destructive floods occurred in the early part of the month in 
ico; elsewhere the precipitation was in excess of the January southern Missouri, eastern Arkansas, and northern and eastern 
average. The greatest deficiencies occurred on the North | Texas, destroying property to the value of millions of dollars, 
Carolina coast, where they exceeded five inches, and on the | and streams in south-central and western Illinois and southern 
middle coast of the Gulf of Mexico, where they exceeded four | Indiana overflowed their banks, causing much damage to 
inches. The greatest excesses were noted in the middle Mis- | property and loss of live stock. About the middle of the month 
sissippi and lower Ohio valleys, where they exceeded five | the smaller streams in western Pennsylvania and West Vir- 
inches, and where in central Indiana they were more than ginia overflowed their banks, doing much damage. During 
seven inches; and on the Pacific coast, south of the Co- | the latter part of the month warm rains melted alarge amount 
lumbia River, where they exceeded four inches, and where, at | of snow in the Sierra Nevada and Siskiyou mountains in north- 
Los Angelos, Cal., they amounted to more than five inches. ern California, causing streams to overflow, washing away 
At stations in New York, Arkansas, Tennessee, Indiana, Ohio, railroad bridges and levees, filling cuts, flooding towns, and 
Michigan, Minnesota, Lllinois, Missouri, Indian Territory, causing land-slides, and in the San Joaquin Valley and south- 
Colorado, Utah, Washington, and southern California, the ern California heavy rains caused streams and canals to over- 
precipitation was the greatest, while at stations in Pennsyl- flow, causing washouts, and flooding large tracks of country. 
vania, Virginia, North Carolina, Georgia, Florida, Alabama, | Navigation was not entirely suspended on Lakes Michigan and 
Louisiana, and North Dakota, it was the least ever reported ; Ontario, where the trips made by vessels were the latest on 
for January. The greatest depth of snowfall reported for the | record, and the Straits of Macinac were still open to naviga- 
month was two hundred and twenty-nine inches at Cisco, Cal.; | tion on the 31st. 

one bundred and ninety-four inches were reported at Towle’s,, A remarkable feature of the month was the enormous quan- 
Cal., and one hundred and sixty-nine inches at Emigrant Gap, | tity of Arctic ice encountered near Newfoundland and the 
Cal. During the latter half of the month about one hundred | Grand Banks. Ice records for the last eight years show that 
and twenty miles of the Central Pacific Railroad crossing the | but small quantities of Arctic ice have been reported for Jan- 
summit of the Sierra Nevada range of mountains was blockaded | uary in the region referred to during that period, and that dur- 
by snow. This was the heaviest snow blockade ever known ing the present winter there has been practically no interrup- 
on the Central Pacific Railroad. In the northern counties “ tion of the southward flow of icebergs and field ice from the 


Nevada the excessive snowfall entailed great loss to the cattle- | region north of Newfoundland. 


> 
ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for January, | for December, 1889. The most marked increase in pressure 


1890, as determined from observations taken daily at 8 a. m.| occurred in the middle and upper Missouri and Saskatchewan 
and 8. p. m. (75th meridian time), is shown on chart ii by iso-| Valleys, where it amounted to more than .20o0f aninch. In the 
bars. The difference between the mean pressure for January,| Current, as in the preceding month, the mean pressure was 
1890, obtained from observations taken twice daily at the hours | highest over the south Atlantic and the more eastern of the 
named and that determined from hourly observations, varied at | ¢astern Gulf states, and the increase in mean pressure in that 


the stations named below, as follows: At Boston, Mass., New region was about .05 of aninch. The lowest mean pressure, for 
York City, Washington City, Savannah, Ga., Buffalo, N. Y.,| each of the months referred to, was noted on the north Pacific 
jincinuati, Ohio, Saint Louis, Mo., New Orleans, La., and Gal-| coast, where the changes were slight. A notable feature in 
veston, Tex., the mean of 8 a. m. and 8 p. m. observations was | Connection with the pressure changes was the appearance, for 
higher by .009, .010, .010, .007, .002, .005, .001, .001 and .003, the current month, of an area of high pressure over the middle 
respectively, and at Saint Paul, Minn., Dodge City, Kans., Den- | Missouri valley, with values above 30.25, where, for December, 
ver, Oolo., Santa Fé, N. Mex., Salt Lake City, Utah, and | 1889, the mean readings averaged about .20 of an inch lower. 
San Francisco, Cal., the mean of the observations taken at| The mean pressure was generally above the normal east of 
these hours was lower by .001, .006, .006, .012, .002, and | the Rocky Mountains, except in the lower Rio Grande valley ; 
.013, respectively, than the true mean pressure. At Chicago, |it was also above the normal on the south Pacific coast and 
Ill., and Memphis, Tenn., the mean pressure obtained from the | over the southern plateau region. The mean pressure was 
8 a.m. and 8 p. m. observations corresponded with that de-| below the normal along the middle and north Pacific coasts, 
termined from hourly observations. over the middle and northern plateau regions, and over north- 
For January, 1890, the mean pressure was highest from the Western Montana and the British Possessions to the northward. 
Atlantic coast between the twenty-eighth and thirty-fifth par-/ The greatest departures above the normal pressure were noted 
allels northwestward to eastern Tennessee, where it rose above in North Carolina and Georgia, where they amounted to .16 
30.30, the highest mean reading, 30.34, being noted at Au- and .15 at Charlotte and Augusta, respectively, and the most 
gusta, Ga. From this region there was a decrease in mean | ™arked departures below the normal pressure occurred on the 


pressure northeastward to eastern Nova Scotia, where it fell north Pacific coast, where they equalled or exceeded .15 near 


below 30.05, and northward to the northern part of the upper 
Lake region, where the mean values were below 30.10. An 
area of relatively high mean pressure occupied the middle 
Missouri valley, with included readings above 30.25, whence 
there was a gradual decrease in mean pressure westward to 
the area of lowest mean pressure for the month, which oc- 
cupied the north Pacific coast, where, from the mouth of the 
Oolumbia River northward, the mean values fell below 29.85. 

A comparison of the pressure chart for January, 1890, with 
that of the preceding month shows that there has been an in- 
crease in pressure over the entire country, save along the im- 
mediate west Gulf coast where the means for the current 
month corresponded with, or were slightly lower than, those 


the mouth of the Columbia River. 
BAROMETRIC RANGES. 

The monthly barometric ranges at the several Signal Service 
stations are shown in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are found to conform, is that 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. In January, 


1890, the monthly ranges were greatest over the northeastern 
part of lower Michigan and in eastern New England, where 
they exceeded 1.50, whence they decreased southward to less 
than .20 over southern Florida, to less than .30 along the east 
Guif coast, and to less than .70 on the west Gulf coast, and 
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westward to less than .70 in southeastern Wyoming, whence | Lawrence Valley and New England, disappearing to the east 
they increased to more than 1.10 0n the north Pacific coast. | of the coast line during the 5th. In its movement southward 
Along the Atlantic coast the monthly ranges varied from .15| this area was apparently divided, one portion covering the 
at Key West, Fla., to 1.59 at Eastport and Portland, Me., and | eastern slope of the Rocky Mountains while the other moved 
Nantucket, Mass. ; ; between the eighty-second and ninety- | slowly southward, covering the plateau regions. These condi- 
second meridians, . 25 at Cedar Keys, Fla., to 1.55 at Alpena, | tions continued until the 7th, when the more easterly area 
Mich.; between the Mississippi River and the Rocky Moun- | disappeared, apparently uniting with the one then central 
tains, .66 at Cheyenne, Wyo., and .67 at Galveston, Tex., to| over southern Idaho, which remained almost stationary until 
1.38 at Moorhead and Saint Vincent, Minn.; in the Rocky | the 10th, when it wits replaced by an area of low pressure. 
Mountain and plateau regions, .44 at Fort Grant, Ariz., to} I. —The 8 p. m. weather chart of the 9th gave the first in- 
1.16 at Walla Walla, Wash.; on the Pacific coast, .49 at San | dication of the advance of this area from the north of the 
Diego, Cal., to 1.17 at Fort Canby, Wash. Saint Lawrence Valley. The a. m. report of the 10th indi- 
A notable feature of the distribution of mean pressure for | cated that the centre was passing southeastward and was near 
the month was the unusually large range in pressure from the | | to and northwest of Father Point, Quebec. The cold north- 
Atlantic to the Pacific coasts. On the north Pacific coast the | erly winds which prevailed over New England on the 10th and 
mean pressure was more than .15 below the normal, and on the 11th were attended by snow, but the temperature rose rapidly 
south Atlantic coast the mean readings were more than .15 as this area passed eastward during the 12th. 
above the normal for January, giving a range of more than| III.—Was central north of Montana on the 10th. It moved 
.45 between the Atlantic and Pacific coasts, and a range of | rapidly southward, covering the entire Rocky Mountain regions 
more than .40 between the middle Missouri valley and the| by the 12th, attended by one of the most pronounced cold 
Pacific coast. The greatest ranges in mean pressure pre-| waves observed during the month. It was preceded by an 
viously noted for January occurred in 1886, when there was a| area of low pressure which formed over Texas and passed 
range of more than .40 between an area of high pressure over rapidly northeastward over the lakes, and a combination of 
Manitoba and an area of low pressure on the north Pacific | these conditions resulted in unusual temperature gradients 
coast, and in January, 1888, when there was a range of more | over the central Mississippi valley. On the afternoon of the 
than .50 between an area of high pressure over the Missouri | 12th the temperature was above 60°, with rain in eastern Mis- 
Valley and an area of low pressure over the Gulf of Saint | souri, while it was snowing with a temperature of 12° in west- 


Lawrence, and a range of more than .30 from the Missouri | 
Valley to the north Pacific coast. 


AREAS OF HIGH PRESSURE. 


Right areas of high pressure were observed during the month 
of January within the limits of the stations of observation, 


seven of which first appeared in the northern Rocky Mountain | gions from Texas northward to the Missouri Valley. 
region, and the eighth moved southeastward from the Hudson | 


Bay region over northern New England. The areas first ob- 
served in the northern Rocky Mountain region moved south- 
eastward until the centre of greatest pressure reached the 
central Mississippi valley, none passing to the south of the 
thirty-sixth parallel of latitude. In passing over the eastern 
half of the continent the direction of movement was generally 
to the eastward, with an inclination to the north of east as the 
centre approached the coast. 
north of Cape Hatteras, except one of minor importance which 
covered the plateau regions and disappeared by gradual de- 
crease of pressure. 
one miles per hour, while the maximum rate was fifty-four and | 
the minimum eleven miles per hour. Generally the areas of | 
high pressure observed during the month were of less intensity | 
than those usually observed during January; 
less numerous and their mean track was farther to the north 
than usual. The following is a general description of the more | 


marked meteorological features attending each area of high| and the other south Atlantic states. 


pressure during its transit over the region of observation : 
I.—The month opened with this area central far to the north 
of Montana, while a barometric trough extended from Lake 
Superior southward to Texas. The pressure continued to in- 
crease in the extreme northwest during the Ist and 2d, when 
the maximum, 31.12, occurred in the Saskatchewan Valley, 
which was the highest barometric reading observed during the 
month. Tuis high area extended slowly southeastward over 
the upper Mississippi and Missouri valleys during the 3d and 
4th, the centre of greatest pressure remaining north of the 
stations of observation. An area of low pressure moved east- 
ward from the California coast over the plateau region and a 
second depression developed over the Lake region, and were 


All passed off the coast to the} 
‘depression rapidly eastward over the Lake region, and causing a 
cold wave to extend southward to the Gulf coast, where the tem- 
The average rate of movement was thirty- | 


apparently forced to the south and eastward, respectively, as 
this high area advanced to the south and eastward during the | 
5th and 6th. While the movement of the principal area was | 
to the southeastward over the Missouri Valley, the secondary | 


formed to the eastward north of the Lake region during the | east of the Rocky Mountains. 
night of the 3d and passed southeastward over the Saint| had reached the middle Atlantic coast, but the pressure was 


ern Missouri. Destructive local storms occurred on Sunday, 
the 12th, in the central valleys, and the wind increased greatly 
in foree when it shifted to westerly, a maximum of fifty-six 
miles per hour occurring at Saint Louis, Mo., 48 miles at Cairo, 
Ill., and 44 miles at Springfield, IIl., during the night of the 
12th. On the morning of the 13th ‘this area covered the re- 
It passed 

eastward over the central valleys on the 13th, and over the 
middle Atlantic states and New England on the i4th, attended 
by lower temperature, but the thermal changes were ‘much less 
in the eastern portions of the United States than those previ- 
ously referred to. 

IV.—Was central north of Montana on the 14th, when an area 
of low pressure was moving eastward over the Rocky Mountain 
region. The cold air from this area moved rapidly southward 
over the Rocky Mountain regions and eastern slope, forcing the 


perature fell to freezing on the 16th and 17th. The highest 
pressure remained north of Montana until the morning of the 
16th, when this area covered the central valleys, the maxi- 
/mum pressure being 30.79 at Leavenworth, Kans. <A norther 


they were also| occurred over Texas and extended eastward over the South- 


ern States, although the temperature did not fall to freezing in 
‘northern Florida. It was generally below freezing in Georgia 
The movement of this 
area was directly east from Missouri to the middle Atlantic 
coast. It covered the eastern portion of the United States 
on the 17th and 18th, attended by generally fair weather. 
The centre passed to the east of the coast line on the 17th, 
when the temperature rose slowly over the eastern half of the 
United States, attending the movement of this area to the 
eastward over ‘the Atlantic. 

V.—Appeared to the north of Idaho on the 16th where it 
remained almost stationary until the 20th, after which it 
passed rapidly southeastward over Montana to eastern Ne- 
braska, where it was central on the morning of the 21st, caus- 
ing a cold wave generally over the states of the Mississippi 
and Missouri valleys. The fall in temperature was most 
marked and sudden from Missouri southward to Texas and 
northern Louisiana. The centre of greatest pressure passed 
from eastern Nebraska tonorthern Indiana from the 21st to the 


22d, the area being extended and covering the entire country 


On the morning of the 23d it 
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decreasing rapidly, owing to the advance of a storm from the | pression was attended by heavy rains in the Ohio and lower 
upper lake region. Mississippi valleys and general rains throughout the eastern half 
Vi.—When the preceding area covered the eastern portion of the country. The pressure decreased at the centre of dis- 
of the United States, number vi was advancing from the region turbance during the easterly movement, the lowest observed 
north of North Dakota, and a slight area of low pressure was | barometric reading, 29.46, occurring at Anticosti, Gulf of Saint 
over eastern Dakota, separating the two areas of high press- | Lawrence, on the night of the 2d, where the barometer fell .64 
ure. The atmospheric movement was unusually rapid during | of an inch in twelve hours. This storm was attended by high 
the 23d. The low pressure above referred to moved eastward westerly winds in the Lake region, and strong southwesterly 
over the lakes and developed considerable energy, while the | gales in the lower Saint Lawrence valley and in northeastern 
high area moved rapidly southward, covering the central val-| New England and off the New England coast. 
leys and extending southward to the Gulf coast by the after-; II.—This disturbance developed in the north Pacific and 
noon of the 23d. Althongh the movement was rapid and the was observed off the north Pacific coast during the 2d, 
area well defined, it was not attended by unusual changes in although the location of the centre is not fixed until the after- 
temperature. After reaching the lower Missouri valley it noon of the 3d, when it was near the north California coast. 
moved eastward, following the general course of those pre- There was an apparent southerly movement during the 2d and 
viously described, reaching the lower Ohio valley on the 24th 3d, probably due to the presence of the extended area of high 
and eastern North Carolina on the 25th. It disappeared ap-| pressure which existed to the northeastward. On the 4th it 
parently by a gradual decrease of pressure, as the easterly passed over the central plateau region as an extended depres- 
movement apparently ceased when the centre reached the sion, but after reaching Colorado on the 5th it was forced 
Atlantic coast. | southward over New Mexico, where it was quickly replaced by 
VIL.—Although the pressure was relatively high over the the advance of an area of high pressure from the northward. 
central platean and Rocky Mountain regions on the 26th, re-| III.—The 8 a. m. report of the 5th indicates that this dis- 
ports indicate that this area developed to the north of Mani-| turbance had its origin near to and north of the upper lake 
toba previous to the 27th, during which date it passed over region. It developed quickly in advance of a cold wave, and 
Minnesota and thence eastward over the upper lake region, | moved eastward to the Maritime Provinces at an average velo- 
extending southward to the Gulf and south Atlantic states. city of forty-four miles per hour. The rapid easterly move- 
It was attended by generally fair weather, but produced no | ment of this depression was attended by a rapid decrease in 
marked changes in temperature. As it approached the south | pressure at the centre, the fall in the barometer at Chatham, 
Atlantic states strong northeasterly gales occurred from Hat- N.B., in twelve hours during the 6th being .66 of an inch. 
teras, N. C., southwestward over Florida, while northerly gales It passed eastward over the Atlantic during the 7th, followed 
occurred on the Atlantic coast north of Hatteras. by northwesterly gales, the velocity at Anticosti, Gulf of Saint , 
VIIIl.—This area probably developed on the Pacific coast Lawrence, on the morning of the 7th, being fitty-two miles from 
north of the stations of observation. At 8 p. m. on the 29th a| the west. It was also followed by a cold wave in the Saint 
well-marked area of low pressure covered Montana, with heavy Lawrence Valley and northern New England on the same date. 
snows to the north of that state and general rains on the Pa-| IV.—This disturbance existed to the north of North Dakota 
cific coast. The telegraphic reports of the 30th indicated a on the 7th. Its movement eastward could be readily traced 
rapid increase in barometric pressure at northern Rocky from telegraphic reports, but the location of its centre could 
Mountain stations, and on the following day this area had only be approximately given, owing to the high latitude over 
moved southeastward, covering the northwestern states at the which it passed. It was the most northerly disturbance traced 
close of the month. during the month over the centre of the continent, but its 
course was to the south of east, which carried its centre over 
the Saint Lawrence Valley in the vicinity of Quebec where 
Twelve areas of low pressure appeared within the field of it was located on the afternoon of the 8th, on which date its 
observation during the month of January. The average rate influence was felt as far southward as the thirty-fifth parallel. 
of movement of these areas was unusually rapid, being | Strong westerly gales occurred on the middle Atlantic and 
forty miles per hour, while the maximum was fifty-four and New England coasts and in the Lake region during the 8th 
the minimum twenty-two miles per hour. The general di- and 9th. The weather cleared quickly over the Northern 
rection of movement was easterly while passing over the States as it passed eastward, and while the area of precipita- 
eastern half of the continent, those appearing in the higher | tion was large the amount was very slight. On the morning 
latitudes moving more directly to the east than those farther | of the 9th the centre of disturbance was near Halifax, N. S.., 
to the southward. The direction of movement on the Pacific where the barometer was reported 29.12. The same reading 
coast was also to the eastward, but in passing over the Rocky | was observed at Sydney, CO. B.I., attended by easterly winds. 
Mountain range there was an apparent tendency to change | This was apparently the most severe storm of the month off 
direction to the southward, this southern movement being the New England coast, the wind reaching a maximum velo- 
usually attended by areas of high pressure to the north or city of forty-six miles at Eastport, Me., and sixty-eight miles 
northeast of the depression. The mean track of these areas | at Block Island, R. I. 
was to the north of those usually observed in January,noarea| V.—Was first observed far to the north of Montana on the 
of low pressure having been traced south of the forty-second | 8th. It moved slowly southeastward, developing but slight 
parallel and east of the Mississippi, while only one appeared | energy, and becoming greatly extended in an east and west 
on the eastern slope of the Rocky Mountains south of Kansas. | direction. On the morning of the 10th a barometric trough 
The following is a general description of the weather con-| extended from Lake Michigan westward to Idaho, the ba- 
ditions attending these depressions: rometer being lowest in northern Colorado. The 8 p. m. 
I.—At the opening of the month this disturbance was ap-| report of the 10th showed a well-defined area of low pressure 
parently forming in the northern portion of a barometric trough | covering Colorado, bounded by the line of 29.60, while the 
which extended from Lake Superior southwestward to the Rio isobar of 29.70 also inclosed it, but extended to the eastward 
yrande Valley, while a second depression covered the central | over Iowa and Missouri, the barometric gradient being very 
Rocky Mountain region. An area of high pressure and a| slight in the eastern portion of the disturbance, while it was 
cold wave to the north of Montana moved rapidly southward, much more marked to the north and northwest. The 8 a. m. 
causing this disturbance to increase in energy,and moverapidly report of the 11th exhibited a marked contrast between the 
to the eastward, and at the same time forcing the depression meteorological conditions then existing and those reported 
which was over the Rocky Mountain region to the westward. In | eight hours previous. The centre of lowest pressure had been 
moving eastward over the Lake region during the 2d, this de-| transferred from eastern Colorado to southern Wisconsin, where 


> 
‘ 
wi 
| 
be 
1 
| 


JANUARY, 1890. 


MONTHLY WEATHER REVIEW. 


5 


the pressure had decreased .44 of an inch in twelve hours. | apparently separated the secondary from the principal area of 


While the track of number v, exhibited on chart i, indicates | 
that this disturbance passed from eastern Colorado to the, 
upper lake region in twelve hours, the reports from stations’in | 
the lower Missouri valley indicate that possibly a new develop- | 
ment occurred during the night in this section and was forced to 
the northeastward, while the original disturbance moved south- | 
westward and then southward over the Rio Grande Valley, 
finally resulting in conditions which favored the development 
of the storm which followed. This storm attained its maxi-| 
mum energy during the first twelve hours of its existence, and | 
after reaching the Lake region it moved eastward, becoming | 
greatly extended, and the pressure increasing rapidly at the 
centre. It passed over New England as a feeble disturbance 
during the night of the 11th, apparently becoming less clearly 
defined as it advanced eastward. 

VI.—The barometer was low over the Rio Grande Valley on. 
the 11th, while an extended body of cold air covered the north- | 
ern and central Rocky Mountain slopes. This cold air moved 
southward to northern Texas by the morning of the 12th, while 
warm southerly winds prevailed over the states of the Missis- 
sippi Valley as far north as Missouri. On the morning of the. 
12th this disturbance was central in the eastern portion of 
Indian Territory, where the temperature was 68°, while in| 
northern Texas it had fallen to 18°. During the following 
twelve hours it moved northward to the southern portion of 
Lake Michigan, where the barometer fell from 30.02 to 29.28, 
with a temperature above 60° from the Lake region southward 
to the Gulf, and below 20° over the eastern Rocky Mountain 
slope from Minnesota and the Dakotas southward to Indian 
Territory. This storm continued its northeasterly movement 
during the succeeding twenty-four hours, the pressure decreas- 
ing at the centre, but the inclosed area became more extended 
after passing the Lake region. It was attended by destructive | 
local storms in the states of the central Mississippi and Ohio 
valleys, a dry norther in Texas, and gales in the Lake region 
and along the Atlantic coast. The minimum barometric press- 
ure, 28.94, observed during its transit occurred at Anticosti, 
Gulf of Saint Lawrence, on the afternoon of the 13th. 

VII.—This disturbance formed over the central plateau re- 
gion during the 13th, replacing the area of high pressure which 
was central over that region during the night of the 12th. It! 
first moved slowly southeastward, extending over the southern | 
and central Rocky Mountain regions, and then rapidly east- 
ward, covering the Mississippi Valley during the night of the 
14th. The area of precipitation accompanying this disturbance | 
included the entire country east of the Rocky Mountains. The / 
principal area of low pressure moved eastward over the Lake 
region, while a secondary formed in the southern portion of 
the barometric trough, which, after passing eastward to the 
Mississippi Valley, was rapidly replaced by the area of high 
pressure which followed. After passing the lower lake region 
the barometer fell rapidly as the centre passed over New Eng- 
land and thence northeastward, the storm apparently reaching 
its maximum intensity during the night of the 16th, when. 
central over Nova Scotia. Severe gales occurred on the At- | 
lantic coast north of Hatteras, N. C., the winds reaching their | 
maximum velocity after shifting to westerly. This disturbance | 


low pressure, and while the secondary moved northeastward 
with increasing energy, the former was replaced by an area of 
high pressure. The low area traced as number ix moved first 
to the northeastward over the upper lake region, apparently 
reaching its maximum energy while central north of Lake 
Huron, where the barometer fell from 29.92 to 29.36 during 
the night of the 20th. It passed rapidly eastward from this 
region, reaching northeast New England by 8 p. m. of the 20th, 
and it apparently increased in energy while passing over Nova 
Scotia. The a. m. report of the 21st indicated the lowest baro- 
metric reading observed during the transit of this storm, while 
the centre was to the east of, and near, Sydney, ©. B. I. 

X.—Formed over the central Rocky Mountain region on the 
22d, the barometric pressure being at that time low on the 
north Pacific coast. It passed northeastward to Lake Supe- 
rior on the 22d, where the direction of movement changed to 
the south of east, the disturbance passing over the Saint Law- 
rence Valley and New England on the 23d, after which it dis- 
appeared quickly to the eastward without causing any marked 
disturbance within the region of observation, although the 
winds attained a maximum velocity of forty-six miles on Lake 
Erie when the centre was near Toronto, Ont., and light snows 
occurred throughout the Lake region and in New England 
and New York. 

XI.—This disturbance originated on the north Pacific coast, 
where the pressure was decidedly below the normal from the 
2lst to the 23d, attended by heavy rains from central Cali- 
fornia northward, and severe southerly gales on the north 
Pacific coast. The disturbance remained almost stationary 
until the 23d, after which it passed eastward to the Rocky 
Mountains and then southward to southeastern Montana, be- 
coming greatly extended while passing over the eastern slope 
of the Rocky Mountains. On the morning of the 26th two 
centres of disturbance were observed, one over the upper 
Mississippi valley and the other over Colorado. The 8 p. m. 
report of the same date indicated that the disturbance over 
the upper Mississippi valley had passed eastward to the lower 


lake region as a feeble disturbance, attended by light rains, 


while that over Colorado had been replaced by an area of 
high pressure. This storm moved southeastward from the 
lower lake region to the southern New England coast, and 
probably this direction of movement continued beyond the 
coast line. It was followed by moderate gales from the north 
at stations on the coast from Hatteras, N.C., to Block Island, 
R. I., on the night of the 27th. 

XII.—This storm also had its origin on the north Pacific 
coast, where it was central on the morning of the 29th. Heavy 
gales occurred on this coast during the preceding day, and the 
disturbance probably originated over the north Pacific. It 
passed rapidly eastward, and in twenty-four hours the centre 
had reached northern North Dakota. The easterly course con- 
tinued during the 30th, and by the morning of the 31st it was 
central north of Lake Huron as a well-defined area of low 
pressure, including in its limits the northern states east of the 
Mississippi. General rains occurred in the lower lake region, 


|New York, and New England, but the amount of precipitation 


was slight, and the northeasterly course of the storm carried 


passed to the east of Nova Scotia during the 17th, causing it beyond the limits of the United States, causing the weather 


severe gales on the north Atlantic. | 
VIII and L[X.—Was a slight disturbance which probably | 


|to clear rapidly over the rain-area previously named. 
In the following consolidated table, showing the principal 


originated on the Pacific coast, or formed as a secondary over | characteristics of the areas of high and low pressure which ap- 
the plateau region during the 17th, following a severe storm | peared over the United States and Canada during January, 
which extended over the north Pacific coast during the two 1890, the dates upon which the respective areas of high and low 
preceding days. After passing eastward to the central Rocky | pressure were first observed are given, together with the loca- 
Mountain region during the 18th, it was apparently forced to | tion of their centres when first and last observed, their dura- 
the southward by an area of high pressure, and although the tion, in days, and the maximum velocity of the wind during 
principal disturbance could not be traced after the 19th, the their passage. The second part of the table shows the maxi- 


disturbance traced as number ix formed in the lower Mis-|mum abnormal changes in pressure in twelve hours noted 
souri valley in the northeast portion of the barometric trough | during the passage of each area of high or low pressure, together 
which attended this disturbance. The rapid southerly move-| with the maximum abnormal changes in temperature, and the 
ment of cold air over the eastern slope of the Rocky Mountains | maximum velocity of the wind resulting therefrom. 


The pub- 
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material for determining the normal movement, rate of pro- 
gress, intensity, and duration of areas of high and low pressure, 
and a study of the record of abnormal pressure changes in con- 
nection with the abnormal temperature changes and maximum 


maximum wind-velocity which will probably attend the eastern 
movement of areas of high and low pressure which appear over 
the western part of the country, and which are first located by 
the telegraphic reports of this Service. 


I. 
First Last 3 Maximum abnormal changes in pressure in twelve hours, with maximum abnormal changes in temperature and 
observed, observed P maximum wind velocities in connection therewith. 
Barometer. : 3 
betes | | 
2 | 2 Rise. Station. g Fall Station 2 Station. 
High areas. | ° 8 ° © | Days.|Miles.| Inch. a 
| 2 55 118 6.0} | | Quebec, Quebec ........../ 7) 44 | Kansas City, Mo........./ 5 | go | mw. | Omaha, Nebr.............) 5 
| 3 50 79 40 38 | | Father Point, Quebec..../ 3 29 | Keokuk, lowa........... 46 | mw. | Anticosti Island,G.of8.L) 3 
BD | § 52) 112 40) 117 10 -34 | Salt Lake City, Utah..... 7 | 24 | Winnemucca, Nev........ | §| 46 | Ft. Assinniboine, Mont .. 7 
| 10 53 74 43 | 30 -52 | Anticosti Island,G.of8.L) | 37 9| 40 | ne Block Island, R. 1........ 10 
| 10} 112 | 43| 6 | Alpena, Mich ...... ...+++ 13 36 48 | nw. | Fort McKinney, Wyo....| 11 
ce 
BV 54 112} 41| 63! 2% -88 | Yarmouth, N.S.......... 17 | 29 Ont } $6 | mw. | Sandy Hook, N.J........ | 17 
V -78 | Parry Sound, Ont........| 20 | 44 | Palestine, Tex ........... | mw. |...... 22 
Vi | 22) 107 35 77 | S| 44 | Saint Paul, Minn......... 23 26 | Dubuque, Iowa .......... 23 | 44 | BW. EO 24 
VES 27 53 100 36 76 | 2:0! 40 -62 | Cheyenne, Wyo.......... 26 20 | Moorhead, Minn......... 27 Atlantic Dity, | 
VERE | go 54| 121 48 -66 | Sault de Ste.Marie,Mich. 3: 43 | Ft. Assinniboine, Mont ..| 30 | 60 | ne. | Fort McKinney, Wyo.... 30 
| 
Low areas. Fall. | Rise. 
SS| 42 -48 | Chatham, N. B 36 | Chatham, N.B...........) 1 48 | sw. | Sydney, C. B.1...........) 2 
| 40| 125 33| 105 | 3-0] 22 -2% | Cheyenne, Wyo .......... 4| 17 | Cheyenne, Wyo.... @ Fort Canby, Wash........ 3 
IIT... 48| 83) 44 | .66 | Chatham, N.B........... | 6| }s2 | w. | Anticosti Island,G.of8.L| 7 
| | Winnipeg, Man........... nw. | Block Island, R. I........ 
IV 7| 106 45 62 2-0) 47 {| Quabon, Quebec } 30 Helena, Mont............ 7 | 68 { w. 3 
115 43| & | 36 -58 | Moorhead, Minn......... 9| 28 | Rochester, N. Y.......... 56 |w. | Cheyenne, Wyo.......... 9 
VE 30| 100} §2| 66| 1.18 | Halifax, N.S.............| 13 | 37 | Montreal, Quebec........ 1 
13 40 m1 46 62 | 30 -68 | Yarmouth, .......... 15 16 Nashville, Tenn........../ 15 | 54 nw. | Sandy Hook, N. J........! 
| 8 116 39 | «104 | 30 -18 | Cheyenne, Wyo.......... 1I9| 15 | Fort Elliott, Tex........) 19 | 42 | w. | Pueblo, 19 
19 40 o4 47 | 45 -64 | Halifax, 20 | 20 | Portland, Me............. 120} 64 | w. | Buffalo, N. | 20 
43| 67 | 20} 52 .s2{ Marquette, } 23| 28 | Fort Sully, 8. Dak........ 22 | 46 | BW. | 33 
KI. 23 50 | 125 7 s| 3 1.00 | Calgary, N. W.T......... 24 | | LaCrosse, Wis.... ...... 24 60 { ‘Wyo 
125 50 71 46 -58 | Father Point, Quebec ..... 31 | 44 | Medicine Hat, N. W.T...| 29 64 | 8. | Fort Canby, Wash........ | 29 
| 


NORTH ATLANTIC STORMS FOR JANUARY, 1890 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the depressions that appeared over the north 
Atlantic Ocean during January, 1890, are shown on chart i. 
These paths have been determined from international simul- 
taneous observations by captains of ocean steamships and 
sailing vessels received through the co-operation of the Hydro- 
graphie Office, Navy Department, and the “New York Herald 
Weather Service.” 

Twelve depressions have been traced for January, 1890, the 
average number traced for the corresponding month of the last 
seven years being 9.7. The greatest number of depressions 
previously traced for January was twelve, in 1884 and 1887, and 
the least number was seven, in 1886. Of the depressions 
traced for the current month six advanced eastward over New- 
foundland, three passed eastward between Newfoundland and 
the forty-second parallel, and three first appeared over the 
ocean. Of the nine depressions that moved eastward from the 
American continent, four were traced to the British Isles, as 


were also two of the storms which first appeared over the ocean. | 
the pressure was highest over Nova Scotia, and an area of high 


The depressions generally pursued a uniform east-northeast 


of the 17th by snow, sleet, and rain; and on the 21st a blind- 
ing snow storm prevailed all day. Over mid-ocean severe 


storms prevailed throughout the entire month, the 4th, 5th, 


15th to 18th, 22d to 24th, 28th, and 29th being dates for which 
pressure falling to, or below, 29.00 (737) and gales of hurricane 
force were noted; on the 24th pressure below 28.30 (719) was 
indicated, and an extreme reading of 28.08 (713) was reported. 
Stormy weather prevailed over and near the British Isles on 
the 3d to 6th, 9th, and 14th to 27th; on the 5th a heavy gale 
prevailed over Great Britain and Ireland, causing many 
wrecks and much damage; from the 18th to 26th the barome- 
ter continued very low over the British Isles, falling to 28.97 
(736) at Leith, Scotland, on the 19th, on which latter date a 
terrific storm raged over Ireland and the more northern and 
western parts of Great Britain and caused much damage to 


property and shipping. 


course, and, while the tracks were more southerly than during 
the preceding fall and winter months, no storms were located | 


south of the fortieth parallel. Over the western part of the 
ocean the severest storms occurred on the 3d, 7th, 9th, 10th, 
17th, and 28th, when the pressure fell to, or below, 29.00 (737), 
and the wind attained hurricane force; on the 14th, 21st to 23d, 
25th, and 26th, heavy gales were reported in that region. At 
Saint John’s, N. F., the gale of the 7th was accompanied by 


snow and rain; that of the 10th by a heavy snow storm; that’ 


The movements of areas of high pressure over the north At- 
lantic Ocean during the month were as follows: On the Ist 


pressure extended thence to the West Indies and the Azores. 
By the 2d the area of high pressure had settled southward and 
was central off the south Atlantic coast, where it remained 
until the 3d, and by the 4th the pressure was highest over the 
middle Atlantic states and the area of high pressure over the 
ocean had apparently contracted to the westward of the fiftieth 
meridian. By the 6th this area had moved to the vicinity of 
Bermuda, whence it apparently moved eastward. On the 10th 
an area of high pressure was central over the lower Saint Law- 


| 
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rence valley, where it remained during that and the following 
date, and on the 12th the pressure was high along the entire 
Atlantic coast. By the 13th the area of high pressure had 
moved southeastward over Nova Scotia, and by the following 
date had apparently united with the areaof high pressure over 
the Azores. From the 14th to 16th an area of high pressure 
advanced from the middle Atlantic coast to the Azores. On 
the 17th and 18th an area of high pressure extended along the 
Atlantic coast and the pressure was high over and near the} 
Azores. During the 19th and 20th the area of high pressure 
moved from the Atlantic coast to the southward of the Azores. 
From the 22d to 25th the pressure was high over the south- 
eastern part of the United States; by the 26th this area of 
high pressure had advanced eastward to about the sixtieth 
meridian, where it apparently disappeared by a decrease in 
pressure by the 28th. On the 29th the pressure was high along 
the Atlantic coast south of the fortieth parallel, and on the 
30th an area of high pressure extended from the American 
coast to the Azores. On the 31st high pressure prevailed over 
the entire ocean south of the fiftieth parallel. 

Among notable January storms of preceding years over the 
eastern part of the United States and off the Atlantic coast 
were the following: In 1878 a depression, which was first lo- 
cated south of the mouth of the Rio Grande River on the 6th, 
moved slowly east-northeast over the Gulf of Mexico and 
crossed Florida on the 9th, and thence advanced northeast- 
ward just off the coast line to the Maine coast by the morning 
of the llth, whence it recurved to the eastward and passed 
over Nova Scotia by the 12th. While central over New Eng- 
land this was one of the severest storms ever known on the | 
coast of the United States, along the whole extent of which 
innumerable wrecks occurred. At Mount Washington, N. H., 
a wind velocity of 186 miles per hour from the northeast was 
measured at 4a. m. of the 11th. In this month a storm ad- 
vanced from the lower Mississippi valley to the Georgia coast 
during the 30th, and thence moving northeastward off the 
coast was central off the New Jersey coast the night of the 
3lst. This storm was very severe along the coast, the wind 
attaining a velocity of 120 miles per hour at Kitty Hawk, N. 
C., at 2.20 a. m. of the 3lst. Among other disasters the 


steamship “ Metropolis”? was wrecked on the North Carolina 
coast. In 1886 a storm, which first appeared in southern | 
Texas on the 7th, moved to southern Alabama by the 8th, | 
thence northeastward to the New Jersey coast by the morning 
of the 9th, and thence northeastward over New England tothe 
lower Saint Lawrence valley by the 10th. This storm in- 
creased in energy as it passed over the Gulf States, and at- 
tained great violence as it moved northeastward along the 
Atlantic coast. At Boston, Mass., the barometer fell to 28.73 
(730) during the afternoon of the 9th, to 28.72 (730) at Sandy 
Hook, N. J., at 9 a. m. of the 9th, and the gradient was steep 
in all directions, the pressure being 30.80 (782) in Minnesota 
and Dakota. The storm developed its maximum energy while 
passing along the middle Atlantic coast; after passing over 
New England the winds decreased in force. This storm was 
followed by one of the most widespread and intense cold 


waves ever experienced over the United States east of the 


Rocky Mountains. | 


Compared with the corresponding month of the last seven 
years the weather along the trans-Atlantic steamship routes | 
during January, 1890, was exceptionally severe. The low 
pressure storms which advanced eastward from the American 
continent exceeded in number and energy the January aver- 
age, and by their uniform movement towards the European 
coast, which an unusually large proportion of them reached, 
caused continuously low pressure over mid-ocean and prevail- 
ingly low pressure over and near the British Isles. 

The following are brief descriptions of the depressions traced 
for January, 1890: 

1,—On the Ist and 2d an area of low pressure was central 
north of the region of observation between the fifteenth and 
thirtieth meridians, whence it moved eastward and disappeared 


north of the British Isles after the 3d, with pressure falling 
below 29.40 (747) and fresh to strong gales. 

2.—This depression was a continuation of low area i, 
which moved eastward over the Saint Lawrence Valley during 
the 2d. By the 3d the centre of depression had advanced 
over northern Newfoundland to north of the Grand Banks, 
with pressure about 29.00 (737) and gales of hurricane force. 
Passing thence east-northeast the storm-centre reached the 
twentieth meridian by noon, Greenwich time, of the 5th, its pro- 
gress being attended by fresh to strong gales, and on the 4th by 
gales of hurricane force and pressure falling below 28.70 (729). 
By the 6th this depression had apparently moved northeast- 
ward beyond the region of observation. 

3.—This depression first appeared over mid-ocean, and on 
the 6th was central between the twentieth and thirtieth meri- 
dians, with pressure falling below 29.20 (742) and strong to 
whole gales, after which it passed beyond the region of ob- 
servation, apparently following in the wake of depression 2. 

4,—This depression was a continuation of low area iii, 
which advanced from the Lake region to Nova Scotia during 
the 6th. By the 7th the storm-centre had passed over southern 
Newfoundland, with pressure below 29.00 (737) and heavy 
gales, and thence moving north of east disappeared over the 
British Isles east of the region of observation after the 9th, 
attended by strong to whole gales over the ocean. 

§.—This depression was a continuation of low area iv, 
which was central over eastern Nova Scotia the morning of 
the 9th. By the 10th the centre of depression had moved 
northeast over Newfoundland to about the forty-fourth meri- 
dian, and thence passed to the twenty-fifth meridian in about 
N. 57° by the 11th, after which it disappeared north of the 
region of observation. This depression was attended on the 
9th and 10th by pressure falling below 29.00 (737) and gales 


‘of hurricane force, after which there was an apparent loss of 


energy, although strong to whole gales continued over mid- 
ocean during the 11th and 12th. 

6.—This depression was a continuation of low area vi, 
which advanced from north of the Lake region to Nova Scotia 
during the 13th. By the 14th the storm-centre had moved 
northeast over Newfoundland to about the forty-eighth meri- 
dian, with pressure below 29.40 (747) and fresh to strong gales. 
During the next three days the depression passed east-north- 
east to the fifteenth meridian, and disappeared north of the 
British Isles after the 17th. From the 15th to 17th the de- 
pression was attended by heavy gales, attaining hurricane 
force on the 15th and 17th, and pressure falling below 29.00 
(737); on the 18th by pressure falling below 29.00 (737) north 
and northwest of Ireland; and on the 19th by pressure falling 
to 28.79 (731) at Leith, Scotland, on which latter date destruc- 
tive storms prevailed over the British Isles. 

7.,—This depression was a continuation of low area vii, 
which was central over New England on the 16th. By the 
17th the depression had advanced over Newfoundland, with 
pressure falling to 28.82 (732) at Saint John’s, N. F., and gales 
of hurricane force over the ocean, after which it apparently 
moved rapidly east-northeast and united with an extensive area 
of low pressure which occupied the eastern part of the ocean. 

8.—This depression was a continuation of low area ix, which 
advanced from the upper lake region to Nova Scotia during 
the 20th. By the morning of the 21st the centre of depression 
had moved to the south of Newfoundland, with pressure below 
29.27 (742) and heavy gales, whence it moved rapidly east- 
northeast to about the twenty-fifth meridian by the 22d, at- 
tended by strong to whole gales and pressure below 28.00 (734), 
after which it disappeared north of the British Isles without 
evidence of diminished energy. 

9,—This depression apparently orignated east of the Banks 


_of Newfoundland and was central on the 23d in about N. 48°, 


W. 38°, with pressure below 29.00 (737) and gales of hurricane 
force, whence it moved northeast to about the twenty-ninth 
meridian by noon, Greenwich time, of the 24th, on which lat- 
ter date the pressure was probably the lowest and the storms 
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the severest of the month over mid-ocean. 
extreme low barometer reading of 28.08 (713) was reported | 
near the storm’s centre, and terrific hurricanes were encoun- 
tered east of the fortieth meridian. 


On this date an | feet long and one hundred feet high; N. 48°, W. 49°, fifteen 


miles of field ice. 
8th.—N. 46° 01’, W. 48° 40’, enormous berg, about one-fourth 
‘of a mile long and two hundred feet high; N. 48°34’, W. 48°, 


10,—This depression was a continuation of low area x, which drift ice for ten hours; thence to Saint John’s N. F., ice fields ; ; 
was central off the southern coast of Nova Scotia on the morn- | N. 46° 40’, W. 44° 05/, ’ berg twenty-five feet high and one hun- 


ing of the 24th. By the 25th the storm-centre had moved east- 

ward over the Grand Banks, attended by fresh gales, after 
which it apparently passed rapidly northeastward and united 
with an extensive area of low pressure which occupied the 
ocean east of the thirtieth meridian. 

11.—On the morning of the 26th this storm was central south 
of Newfoundland, whence it moved northeast and disappeared 
north of the region of observation after the 27th without evi- 
dence of marked energy. 

12.—This depression was a continuation of low area xi, 


dred aud thirty feet ‘long; N. 46° 50’, W. 44° 10’, berg one 
hundred and thirty feet high and three hundred and twenty- 
five feet long. 

9th.—N. 45° 25’, W. 48° 35’, two large blocks of ice; N. 46° 
46’, W. 45° 08/ , berg about six hundred feet long and one hun- 
dred and twenty feet high. 

10th.—N. 47°, W. 47°, field of ice, extending northward; N. 
46° 10’, W. 48° 16’, berg. 

Lith.—N. 46° Ww. 47°, large berg; N. 45° 25/, W. 48° 16/, 
berg with three peaks ; N. 47° 39’, W. 47° 47’, small quantity 


which was central off the New England coast on the morning of field ice, and two small bergs. 


of the 27th. 
to the fiftieth meridian, with pressure below 29.00 (737) and | 


gales of hurricane force, after which it passed rapidly north- 
eastward beyond the region of observation without an appar- 
ent decrease in energy. 


OCEAN ICE IN JANUARY. 


Vast fields of Arctic ice and enormous icebergs were en- 
countered over and near the Grand Banks north of the forty- 
third parallel throughout a greater part of the month. Within 
the period covered by the ice records of this office, which em- 
braces the last eight years, the current month is by far the 
most remarkable January as regards the quantity of Arctic 


By the 28th the depression had moved eastward | 


ice reported, and while it may be stated that the southward 
movement of icebergs and field ice was unprecedentedly early, | 
and that a general and extensive movement of Arctic ice over | 
the Grand Banks is not commonly inaugurated until the early | 
spring months, it may also be remarked that during the) 
present winter the southward movement of Aretic ice over the 
Banks of Newfoundland has been practically uninterrupted, 
and that, in the preceding as well as during the current month, 
the Arctic ice reported over and near the Grand Banks would 
compare, in quantity, with that noted during the spring and 
summer months, in which seasons it is, as a rule, most preva- | 
lent in that region. On the 15th large quantities of drift and 
field ice were reported between the south coast of Newfound- 
land and Cape Breton Island, and on the 25th, ice along the | 
eastern coast of Newfoundland prevented steamers from reach- 
ing Saint John’s. In the corresponding month of 1889 no. 


12th.—N. 46° 01’, W. 47° 53’, one large and one small berg ; 
N. 45° 32’, W. 48° 07’, small berg eighty feet high; N.46° 01’, 
W. 46° 47’, small berg. 

13th.—N. 46° 03’, W. 47° 47’, small piece of ice; N. 46° 18/, 
W. 47° 02’, large berg about two hundred feet high, and five 
hundred to six hundred feet long. 

14th.—N. 46° 01’, W. 47° 53’, small flat iceberg; N. 46° 46/, 
W. 47° 22’, detached ice for an hour, field ice to the northward. 

15th.—Steamer “ St. Pierre” could not get into Sydney, C. 
B. 1., on account of ice. She also passed a quantity of drift 
ice in the Gulf on her way across from Saint Pierre, N. F. 

16th.—N. 45°, W. 48°, large berg; N. 46° 32/, W. 47° 07’, 
field ice to the northward. 

i9th.—N. 47°, W. 47°, field ice to northward; evening of 
same day a berg; N. 47° 56’, W. 48°, field ice studded with 
‘large bergs. 

20th.—N. 47° 52’, W. 47° 52/, large quantities of drift ice, 
with one large and several small bergs; N. 47°, W. 50° 40’, 
field ice; N. 45° 53’, W. 41° 33’, berg one hundred and fifty 
feet high and two hundred and fifty feet long; N. 45° 48’, W. 
41° 42’, berg sixty feet high and one hundred feet long, with 
two turrets; N. 46° 34’, W. 45° 02’, large berg about two 
hundred feet bigh. 

20th-21st.—N. 46° 37’, W. 44° 58’, sloping berg two hun- 
dred feet high at one end and one hundred and fifty feet at 
the other, eight hundred feet long; N. 46° 03’, W. 46° 43/, 
large amount of closely packed field ice. 

2ist.—N. 46° 44’, W. 39° 40’, berg; N. 46° 15’, W. 47° 59’, 
large berg about four hundred feet long and fifty feet high; 


Arctic ice was reported; in 1888, two bergs, one very large, | also several about three hundred feet long and forty feet high ; 
were observed in N. 45° 20’, W. 50° 01’ on the 3i1st, and an|N. 4 46° 38/, W. 44° 44’, high berg; N. 47° 30’, W. 46° 35/ to 
ice bank was seen to the northward of that position; in 1887, N. 46° 16’, W. 47° 13’, great quantities of ice and several 
a medium-sized berg was reported in N. 48° 30’, W. 46° on the | large bergs; N. 47° 40/, W. 47° 40’ to N. 47° 07’, W. 48° 30’, 
30th ; in 1886, several icebergs were reported off the southeast | field ice for fifty-six hours ; N. 46°, W. 45°. bergs and field i ice; 
coast of Newfoundland; in 1885, icebergs were reported be- | N. 46° 50’, W. 46° 30’, berg about sixty feet high and four 
tween W. 45° 30’ and W. 42° 24’, none being observed south | hundred feet long; N. "46° 15’, W. 47° 29’, bergs about forty 
of the forty-seventh parallel; in i884, icebergs were reported feet high and three hundred feet long, and a densely packed 
about four degrees farther west, and about eleven days later, | field of ice twenty miles long; N. 46° 25’, W. 46° 36’, to N. 
on the 24th, than in January, 1885; in 1883, the first icebergs | 46° 06’, W. 47° 12’, berg twenty-five feet high and one hun- 


were reported in 47° 35’, W. 45° 04’ on the 30th; in 1882, the | dred and sixty feet long, and heavy field ice to the northward ; 
N. 46° 44’, W. 44° 35’, berg, large at the base and rising to a 
peak, sixty feet high; N. 45° 42’, W. 47° 58/, ten miles of 
field ice, ice thin and spongy. 

22d.—East of Virgin Rocks, an ice pack for fifty-six hours; 
N. 44° 37’, W. 41° 28’, berg; N. 48°, W. 48°, field ice and 
heavy bergs; N. 45° 50’, W.41° 30’, a large and asmall berg. 

22-23d.—N. 47° 27’, W. 45° 16’, double-peaked berg, forty 
feet high and one hundred and thirty feet long; large quanti- 
ties of field ice and several small bergs awash. 

23d.—N. 45° 54’, W. 48°, quantity of field ice; N. 46° 23/, 


first icebergs were observed in N. 47° 30’, W. 48° 35/ on the 30th. 
The following positions of icebergs and field-ice reported for 
January, 1890, are shown on chart i by ruled shadins;: 
Ist.—N. 47° 50’, W. 48° 05’, small berg, with two peaks. 
5th.—N. 47° 16’, W. 44° 52’, two bergs, about one hundred 
feet high; N. 48° 10’, W. 48° 30’, berg from seven to eight hun- 
dred feet long and seventy feet high; N. 47° 19’, W. 45° 05/, 
large berg; N. 46° 45/, W. 48° 48’, medium berg. 
6th.—N. 46° 24’, W. 48° 15’, large berg; N. 50° 20’, W. 44°, 
two small bergs; N. 47° 20’, W. 44°27’, berg about eighty feet 


high; N. 48° 02’, W. 49° 15’, large bene, with detached pieces; | W. 47° 25/ to N. 46° 11’, W. 48° 03’, fields of pack ice, twenty. 
N, 48° 12’, W. 49° 15’, large pieces of drift ice; N. 50° 08/,| nine miles long; N. 46° 44’, W. 48° 20’, entered field ice with 
W. 43° 30’, two small bergs. /several small bergs; N. 45° 44’, W. 46° 36’ to N. 45° 52/, W. 

7th.—N. 48° 35’, W. 48° 45’, large berg and field ice; N. 48°, 46° 46’, passed south of field ice; N. 45° 52’, W. 47° 33/, bergs 
W. 49°, large berg ; ; N. 45° 59’, W. 49° 09’, berg, four hundred |and drift ice, the largest berg was one hundred feet high; N. 
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47° 33/, w. 47° light field i ice ; YN. 45° Ww. 47° 36’, 
several "small icebergs ; N. 45° 10’, W. 48° 12/ 


, three large. 


FOG IN JANUARY. 
The following are limits of fog-areas on the north Atlantic 


bergs among field ice, one of which was about one-fourth of a Ocean, west of the fortieth meridian, for January, 1890, as 


mile long. 

24th.—N. 45° 47’, 
three large bergs; N 
small bergs; N. 45° 04, Ww. 48° 21’, berg. 

25th. —The whole eastern coast of ’ Newfoundland was block- | 


aded with ice. 


W. 47° 17’ to N. 45° 47’, W. 


46° 17’, W. 47° 50’ to N. 45° 10’, 
several bergs. 

26th.—N. 46° 24’, W. 47° 28’, large berg three hundred feet 
long and two hundred feet high; N. 45° 59’, W. 47 
small bergs; N. 46° 15’, W. 47° 39’, large quantities of field | 
ice; N. 46° 57’, W. 47° 427, several small bergs and field ice; | 
N. 45°, W. 51°, four bergs and field ice for four hours. 

27th. ’—Thirty miles east of Seatari Island, heavy field ice, | 
extending beyond view; N. 45° 17’, W. 47° 217, two hummocks, | 
estimated seventy feet out of water; N. 44° 50’, W. 48° to N. 
45°, W. 49°, several floes of field ice; N. 46° 40’, W. 52° 55/, 
field ice ; N. 44° 18’, W. 49°, large berg; N. 48° 30’, W. 48° 43’, 
two wide streaks of field ice; at 3.30 p. m., vesse completely 
jammed, engines stopped till 11.30 p. m.; N. 46° 13’, W. 41° 
11’, field of ice, extending one hundred miles to the westward 
and as far north as could be seen. 


W. 48° 14/, 


of ice; heavy packed ice and small bergs. 
28th. —N. 44° 29’, W. 47° 40’, five large and several small | 
bergs in fields of ice five to fifteen miles long; N. 46° 24’, W. 


ice; one hundred and thirty miles east of Saint John’s, N. F,, 
several large bergs; N. 44° 20’, W. 50°, field ice; N. 45° 067, 
W. 58° 40/ to N. 44° 51’, W. 59° 40’, fields of ice. 

29th.—N. 43°, W. 49° '35’, berg two hundred feet high and | 
four hundred feet long; N. 45° | 52’, W. 47° 59’ to N. 45° 22’, 
W. 49° 14’, continuous heavy field ice; N. 43°, W. 49° 10’, 


‘large berg; N. 44° 34’, W. 48° 40’, two bergs; N. 44° 29’, W. 


47° 40’, large berg, one-half mile wide and one mile long. 


The steamers “Caspian” and “Miranda” were | 


unable to get into Saint John’s, N. F., on account of ice; N.| 
field ice and} 


° 59’, two! 


‘reported by shipmasters : 


- 45° 27’, W. 47° 24’, one large and two. 


Entered. Cleared. Entered. Cleared. 
| Date. —|| Date. 
Lat. N. Lon. W. | Las. N. Lon. W. || Lat. N. Lon. W. Lat. N. Lon. W. 

° 4 | ° ° ° ° ° ° 

56 4218 61 21 | 43 16 5815 | 14| 44 18 49 20 44 11 50 oF 

5-6 31 25 80 07 ate 80 29 16 | 42 57 57 36 42 56 58 03 

5-6 | 31 47 80 46 | Off Tybee Island. | 15-16 | 38 42 72 32 | 38 30 73 02 

6 41 30 64 00 41 20 64 35 15-16 | 42 51 64 54 41 21 66 59 

6 41 30 65 17 | 40 59 66 30 || 16-17 43 55 58 00 | 43 22 60 00 

6 4402 6106 | 43 31 62 45 || 16-17 | 44 15 5°35 | 43 45 51 538 

6-7 | 43 22 57 03 | 43 58 S437 || 27 | 42 27 6005 | 42 04 61 48 

7 4231 50 31 | 42 56 48 57 || 27-28 | 43 90 58 08 42 25 60 19 

12 42 18 68 40 | 42 15 64 36 30 41 30 65 00 | 4I 20 65 05 

| 12-13 +40 39 66 40 40 32 69 49 | 31 41 25 65 20 | 41 05 68 I0 
[1314 42 52 | 


~The limits of fog belts west of the fortieth meridian are 
shown on chart i by dotted shading. In the vicinity of the 
Banks of Newfoundland fog was reported on four dates; be- 
tween the fifty-fifth and sixty-fifth meridans on nine dates ; and 
west of the sixty-fifth meridian on eight dates. Compared with 
the corresponding month of the last two years the dates of oc- 
currence of fog near the Grand Banks numbered two less than 
the average; west of the fifty-fifth meridian the dates of oc- 


27-28th.—N. 46° 10’, W. 47° 15/ to 45° 30’, W. 48° 40/, fields | currence of fog were two less than the average for the last two 


years. Over and near the Grand Banks fog was reported on 


the 7th, 14th, and 17th, with the approach and passage to the 


northward of areas of low pressure, and on the 16th, with the 


47° 29’, two bergs, and steamed for twelve hours through field _advance over New England and Nova Scotia of an area of low 


pressure. Between the fifty-fifth and sixty-fifth meridians fog 


was generally reported attending or following the passage to 


the northward of areas of low pressure, and was preceded or 
attended by rain. West of the sixty-fifth meridian fog gener- 
ally occurred with south to east winds and rain, attending the 


approach or passage to the northward of areas of low pressure. 


Along the immediate coast of the United States fog was more 
generally noted on the 5th, when it occurred at Nantucket, 


29-30th. —N. 46° 50’, W. 46° 52’ to N. 45° 12’, W. 48° 50’, | Mass., and Block Island, R. [., in the evening, with an area 


ice field. 


of low pressure central over the Lake region; on the 6th at 


30th.—N. 46° 50’, W. 46° 45’ to N. 45° 32’, W. 48° 15/, | Portland, Me., and Boston, Mass., attending ‘the passage of 


large fields of ice and several large and small bergs; 
19’, W. 48° 52’, very large berg; 'N. 45°, W. 47°, three bergs | 
and large quantities of field ice. 


3lst.—N. 46° 05’, W. 47° 13’, large fields of densely packed | 
ice and several bergs from one hundred to one hundred and 


fifty feet long and thirty to fifty feet high; N. 44° 38’, W. 60°, | 


N. 43°| 


a storm- centre over New England; on the morning of the 12th 
at Nantucket and Wood’s Holl, Mass., Block Island, R. I., 
New London, Conn., and New York City, with the passage of 
an area of low pressure from the Lake region over New Eng- 
land; and on the morning of the 13th at Nantucket, Wood’s 
Holl, and Boston, Mass., Portland, Me., Block Island, R. L., 


numerous streaks of field ice with a few large pieces; N. 43° | New London, Conn., and Atlantic City, N. J., with the passage 
05’, W. 48° 56’, large berg about one hundred and fifty feet high. lof an area of ‘low pressure from the Lake region to Nova Scotia. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | southern parts of the east and west Gulf states. South ofa 
and Canada for January, 1890, is exhibited on chart ii by /| line traced irregularly south of west from the coast of Vir- 
dotted isotherms. In the table of miscellaneous meteorological | ginia to extreme western Texas, and in southwestern Arizona 
data the monthly mean temperature and the departure from | and extreme southern California, the mean temperature was 
the normal are given for regular stations of the Signal Ser- | above 50°. The mean temperature was lowest in the lower 
vice. 
tricts in the columns for mean temperature and departure from | eastern part of the British Northwest Territory, where it fell 
the normal show, respectively, the averages for the several to or below —10°. The mean readings were below zero north 
districts. The normal for any district may be found by adding | of a line traced from northeastern Minnesota southwestward 
the departure to the current mean when the departure is below | to south-central North Dakota and thence west-northwest to 
the normal and subtracting when above. The monthly mean the British Possessions north of western Montana; they were 


The figures opposite the names of the geographical dis-| valley of the Red River cf the North, in Manitoba, and the - 


temperature for regular stations of the Signal Service repre- 
sents the mean of the maximum and minimum temperatures. 

For January, 1890, the mean temperature was highest 
over southern Florida, where it was above 70°; the highest 
mean reading, 73°.4, being reported at Key West. 
values were above 60° over southern Georgia and in the 


2 


The mean | 
‘parts of west-central Colorado. 


below 10° north of a line traced from Prince Edward Island, 


Gulf of Saint Lawrence, westward to Lake Superior, thence 
‘irregularly southwestward to southern South Dakota, and 


thence irregularly west-northwestward to northwestern Mon- 
tana, the mean values also fell below 10° in the more elevated 
North of a line traced from 
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Massachusetts irregularly westward to central lower Michigan, | states south of New York, at Lake Erie stations, and in the Ohio 
thence west-southwest to northern New Mexico, thence irreg-| and lower Mississippi valleys, where they exceeded 10°, and 
ularly west-northwest to north-central California, and east of | the highest mean temperatures ever reported for January were 
this line continued northward over Oregon and Washington | noted along the Atlantic and east Gulf coasts. It will be ob- 
in about longitude west one hundred and twenty-two the mean | served that in December, 1889, the greatest absolute excesses 
temperature was below 30°. in mean temperature occurred in the central valleys, while for 

The mean temperature for January, 1890, was above the the current month they were noted farther to the eastward. 
normal east of a line traced from extreme northwestern Min-| A further comparison of these months shows that the distri- 
nesota irregularly southwestward to south-central Arizona; to | bution of pressure over the eastern part of the country was 
the westward of this line, and in the Canadian Provinces bor- | similar; that in each month the pressure was abnormally high 
dering on the Gulf of Saint Lawrence, the mean temperature | over the southeastern states; that the pressure in the south 
was below the normal. The most marked departures above Atlantic and east Gulf states was higher and the departures 
the normal temperature were noted from the Atlantic coast | above the normal pressure greater for the current than for the 
between the thirty-fourth and forty-first parallels westward | preceding month; and that the area of highest pressure was 
over the lower lake region and the Ohio Valley, and thence | somewhat more tothe eastward in January. In either month 
southward over the middle and lower Mississippi valleys, | no storm-centres traversed the country east of the Mississippi 
eastern Indian Territory,and eastern Texas, where they ex-| River and south of the Ohio Valley, all of which conditions 
ceed 10°; and the greatest departures below the normal tem- combined to cause an unusual prevalence of southerly winds 
perature occurred in northern Montana and the British Pos-| east of the Mississippi and south of the Lake region, whereby 


sessions to the northward, where they were more than 10°. ‘the warmer air of more southern latitudes was drawn over the 
The following are some of the most marked departures from districts lying east of the Mississippi River. 

the normal at the older established Signal Service stations : DEVIATIONS FROM NORMAL TEMPERATURES. 

The following table shows for certain stations, as reported 

~ Te __| by voluntary observers, (1) the normal temperature for January 

r en ~*~ for a series of years; (2) the length of record during which 

Cleveland, Ohio.........c.cceeeeeees 13-0 | Fort Assinniboine, Mont............ 12.1 the observations have been taken, and from which the normal 

Vicksburg, | Red has been compated; (3) the mean temperature for January, 

Washington Sai scpdiichecsosedeacui 11-8 | Portland, Oregon..........++6-++ +40 6.2, 1890; (4) the departure of the current month from the normal ; 

11-6 | Sydney, C. B. 1... 5-0) (5) and the extreme monthly means for January, during the 


Along the Atlantic coast from New York to Florida, in the | period f observation and 


east Gulf states, and at stations in New Mexico and eastern | S.1E ld 18 | cuctre ‘ 
Arizona the current month was the warmest January, while 8 | S\empersture for Jaa. 
at stations in northern Montana, northern Nevada, and Cali- | Es s 
fornia it was the coldest January in the history of the Signal | Stateand station. | County. | gs & ist EE 3 | 3 
Service. Over the country east of the Rocky Mountains the | 8 
warmest previous January shown by Signal Service records | | | Ze | = 4 siz! é ¢ 
ture along the Atlantic and east Gulf coasts and in New| Arkansas. © |vews} * | °.| © 
Mexico and eastern Arizona exceeded that of January, 1880, by | Boome 
0°.4 at New York City, 0°.9 at Philadelphia, Pa., 1°.0 at At- Sacramento...... Sacramento .| 46.8 24 | 38-4 8-4 52-7 1873. 38-4 | 1890 
lantic City, N. J., 1°.1 at Baltimore, Md., 1°.9 at Washington | Bent......... 1880! 13-0 1875, 
Oity, 0°.4 at Lynchburgh, Va., 2°.0 at Norfolk, Va., 0°.6 | 
Charlotte, N. C., 2°.0 at Wilmington, N. C., 1°.0 at Charleston, | 
S. ©., 0°.4 at Southport, N. C., 0°.7 at Savannah, Ga., 0°.9 at | Island Brevard ..... 7 | 6-6 1886 
Jacksonville, Fla., 2°.5 at Oedar Keys, Fla., 3°.1 at Atlanta, | Forsyth ......... Monroe ...../ 47-7| 16 | 55-9 + 8-2 59-4| 1880 40-8 1884 
Ga., 2°.7 at Pensacola, Fla., 2°.6 at Mobile, Ala., 0°.6 at! Peoria....... 24-2 34 | 32:8 + 8.6 40.9 | 1880 13-5 1857 
Vicksburg, Miss., 2°.1 at New Orleans, La.; 0°.2 above mean | Filey, McHenry ....| 17-6 | 34 | 25-6 8-0 33.2| 1880, 5-5 | 1875 
of 1877 at Santa Fé, N. Mex.; 1°.6 at Fort Apache, and 1°.6 | Switserland .| 30-7 | 24 | 43-9 47-2) 1880 23.0 1884 
at Fort Thomas, Ariz., above means of 1887. At Block Island, | wee 
R. L., the mean temperature was 0°.9 above the highest pre- | Monticello....... Jones........ 15-8 | | 21-7 55 180) 6.0/ 1983 
vious mean for January, noted .in 1889. In the middle and | 
northern plateau regions and along the Pacific coast north of | Lawrence ........ 
the thirty-fifth parallel the coldest previous January shown by || Lousiana." 
Signal Service records occurred in 1888. For the current | Saint Landry) | | 4-0 64-0) 1890 47-4 1886 
month the mean temperature in the districts named was lower | Gardiner......... Kennebec...) 17-9 49 | 20°5 | 2-6 26.7 | 1889 7-1 1844 
than that of January, 1888, by 4°.0 at Winnemucca, Nev., 1°.7 Allegany ....| 29.6| 31 | 40.7 | 1890 19.6 1865, "67 
at Red Bluff, Cal., 0°.1 at San Francisco, Cal., and 0°.3 at| , Massachusetts. |) | alee | 
temperature for January was noted in 1882; on the middle- | Bristol 23 17 | 35-4 35:7| 1880) 
‘eastern slope of the Rocky Mountains in 1875; in the Missis- Kalamazoo Se ebee ' Kalamazoo ..| 20-9 14 | 31-2 +10.3 36-0 | 1880 14-0 188i 
sippi Valley south of the Ohio River in 1886; in the Lake | Lapeer 
region, New York, New England, and Pennsylvania in 1875 or | Minneapolis ...... Hennepin... 8-3 | 25 | 9-6 + 1-3 23-2) 1880 —4.4 1875 
1888; elsewhere the years of occurrence of the lowest mean Fort Shaw 16.2| 20| 10-8 |—6.4 29-1 | 1872) — 2.2, 1875 
temperature for January were irregular. In December, 1889, mal se] 
the greatest departures above the normal temperature were | New Jersey. | 
valleys, where they exceeded 15°, and the highest mean tem- |, Nee York. | 

Jooperstown ....| Otsego ......) 20-0| 36) 29-9. 31-6) 1880 10.3 1857 
peratures ever reported for December were generally noted | Palermo.......:: Oswego...... 20-5 | 36 | 29-4 29-4 | m6) 
east of the Rocky Mountains and south of the Lake region ;) calawell..... és | mel 
while for the current month the greatest departures above) Ohio. | 
the normal temperature were reported in the middle Atlantic | Ghampaign ~ | 
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Deviations from normal temperatures Continued 


| | ° rar | ig 
| (5) Extreme monthly mean 
= temperature for Jan. 
| os 
=s| 
Stateand station., County, | 22 < | 
on. © |Years|) ° ° 
Albany ...... | Linn.......+. 37-5 12 134-3 1-3-2 43-8 1887 | 22.8 1868 
37-3 19 | 31-0 — 6.3 42.7 1874 | 29-7 1875 
Pennsylvania 
Dyberry ........+ Wayne ...... | 20.7 25 31-6 +10.9 31-6 1890 | 13-9 1865 
Grampian Hills.. Clearfield 22.6 25 34-7 fii 35-0 1880 16.1 1867 
Wellsborough ...; Tioga........ 24-7 10 35-8 35-8 1890 19-1 | 1884 
South Carolina. 
Statesburgh...... Sumter...... | 44-4 8 't54-6 +10.2 54.6 1890 | 39-0 | 1886 
Tennessee. } | | 
Austin........... Wilson...... 36-6 | 50-2 53-1 1880 | 28.2 1884 
Milan Gibson ...... 33-3 6 47-9 414-6) 47-9 1890 | 1886 
Texas | 
New Ulm........ Austin ...... 50-1 16 60.0 + 9-9 63.7 1880 34.8 1875 
Vermont | 
Strafford ......... Orange ...... 15-6 16 | 22-3 + 6-7 25-4 1889 | 6.9 | 1888 
Virginia. 
Birdsnest........ Northampt’n 39-3 2t | 49-6 +10.3 49.6 1890 33°7 | 1881 
Wisconsin | 
Madison ......... Dane ........ | 16.6 27 | 22.6 6.0 33-6 1880 | 4-1 | 1875 
Washington. | 
Fort Townsend Jefferson....| 39-1 18 | 31.9 7-2 55-4 1888 | 29.6 | 1869 
| 


sip * 1863, 1880, 1890. t Received too late to be used in discussion. 

The above table shows that the mean temperature for the 
current month was the highest mean temperature ever noted 
for January at stations in Connecticut, New Jersey, Pennsyl- 
vania, Maryland, Virginia, North Carolina, Florida, Louisiana, 
Arkansas, and Tennessee, and that at Sacramento, Cal., the 
mean temperature was the lowest ever reported for January. 


MAXIMUM AND MINIMUM TEMPERATURES. 


The highest temperature reported by a regular station of 


the Signal Service was 88°, at Rio Grande City, Tex., on the 
10th. The temperature rose to or above 80° at stations along 
the Atlantic coast south of the thirty-fifth parallel, in the lower 
Mississippi valley, from Indian Territory southward over cen- 
tral and south-central Texas, and in southwestern Arizona, 
and the maximum values were above 70° south of a line traced 
from the Atlantic coast in about latitude north 40° westward 
to Colorado, thence southward to south-central New Mexico, 
and thence westward to southeastern California. The lowest 
maximum temperature reported was 32°, at Saint Vincent, 
Minn., and the maximum values fell below 50° north of a line 
traced from the northern part of lower Michigan southwest- 


ward to central Iowa, thence northwestward to central North | 


Dakota, thence southwestward to central Utah, thence west- 
ward to west-central Nevada, and east of this line continued 
northward over eastern Oregon and southeastern Washington, 
and thence westward to southwestern Washington. The re- 
ports of United States Army post surgeons and state weather 
service and voluntary observers show the following maximum 
temperatures in states and territories where the temperature 
was reported 80° or above: Citronelle, Ala.,84°; Fort Lowell, 
Ariz., 86°; Lead Hill, Ark., 81°; Breckenridge, Colo., 84°; 
Lake City, Fla., 89°; Camilla, Ga., 83°; Convent, La., 88°; 
Brookhaven, Kosciusko, and Port Gibson, Miss., 82°; Olarkton 
N. 0., 85°; Conway, 8. C.,81°; Fort Ringgold, Tex., 97°. At 
a number of the older established Signal Service stations in| 1 
New England, the middle and south Atlantic states, the Florida 
Peninsula, the east and west Gulf states, the Ohio Valley and 
Tennessee, the lower and upper lake regions, the upper Missis- 
sippi and lower Missouri valleys, and the southern plateau re- 
gion the maximum temperatures for the current month were 
the highest ever reported for January. The greatest excesses in 
the districts named were, respectively. Portland, Me., 4° above 
maximum of 1876; Philadelphia, Pa., 5° above maximum 
of 1876; Washington City, 5° above maximum of two or 
more preceding years; Charlotte, N. C., 4° above maximum 
of 1888; Cedar Keys, Fla., the same as maximum of 1877; 
Pensacola, Fla., 5° above maximum of 1882; Palestine, Tex., 
1° above maximum of 1888; Memphis, Tenn., 5° above maxi- 


mum of 1888; Genduaky ont Toledo, Ohio, 5° shove: maxi- 
mum of 1880 and 1876, respectively ; ; Grand Haven, Mich., 4° 
above maximum of 1880; Springfield, Ill., 4° above maximum 
of 1880; Leavenworth, Kans., 2° above maximum of 1876; 
Fort Apache Ariz., 4° above maximum of two or more preced- 
ing years. In the south Atlantic states the highest previous 
maximum temperature for January was generally noted in 
1879; in the lower Rio Grande valley in 1887; in the lower 
lake region in 1874; in the upper Mississippi valley in 1874 or 
1880; elsewhere the periods of occurrence were irregular. 

The lowest temperature reported by a regular station of the 
Signal Service was —39° at Fort Assinniboine, Mont., on the 
5th. The temperature fell below —30° in the Valley of the 
Red River of the North and thence westward over North Da- 
kota and the eastern half of Montana. The minimum values 
were below —20° in Minnesota (except along the shore of Lake 
Superior) and north of a line traced from eastern Wisconsin 
south of Green Bay westward to southeastern Idaho, and 
thence northwestward over the eastern part of Washington; 
they were also below —20° over northwestern Nevada. The 
minimum temperature fell below zero north of a line traced 
from the coast of northern Massachusetts, north of west to 
northern lower Michigan, thence southward over Lake Michi- 
gan to central Illinois, thence south of west to northern New 
Mexico and central Arizona, and east of this line continued 
northwestward to eastern California in about latitude north 
38°, and thence northward over central Oregon and Washing- 
ton. The highest minimum temperature reported was 65° at 
Key West, Fla., and the minimum values were above 40° over 
the Florida Peninsula and extreme southern Louisiana. The 
reports of United States Army post surgeons and state weather 
service and voluntary observers show the following minimum 
temperatures in states and territories where the temperature fell 
to ye below zero: Martindale, Mont., —42°; Gallatin, N. Dak., 
—40°; Gunnison, Colo. ,—39° 5 Pokegama Falls, Minn. +) —38° 
Niellerille, Wis., —36°; Fort Niobrara, Nebr., —34°; Soda 
Springs, Idaho, and Millbank, 8S. Dak., —31°; Fort Bridger, 
Wyo., —30°; Fayette, Iowa, "97° : Jordan Valley, Oregon, 

—24°: Orono, Me., and Fort DuChesne and Nephi, Utah, —23; 
Fort Spokane, Wash., —22°; Fremont, Kans., and West Milan, 


N. H., —21°; Fort Bidwell, Cal., and Crystal Falls, Mich., 
—20° ; Mo., —19°; Berkshire, Vt., —18°; 
Plattsburgh Barracks, N. Y., —15; Woodstock, i. » —13°; 


Fort Marey, N. Mex., —4°; La Fayette, Ind., and Lake Co- 
chituat, Mass., —3°; and Blue Knob, Pa., —2°. Among ex- 
tremely low temperatures reported for January of preceding 
years are: Poplar River, Mont., —63°, in 1885 (this is the 
lowest temperature ever reported for any month in the United 
States); Saint Vincent, Minn., —53°, in 1888; La Crosse, 
Wis., —43°, in 1873; Duluth, Minn., —41°, in 1885; Fort 
Sully, S. Dak., —39°, in 1883; Fort Klamath, Oregon, —39°, 

in 1888; Cheyenne, Wyo., —38°, in 1875; Eagle Rock , Idaho, 
— 38°, in 1883; Dubuque, Iowa, —31°, in 1887; Winnemucca, 
Nev., —28°, in 1888; Indianapolis, Ind., —25° , in 1884; 
Burlington, Vt. —25°, in 1882; Oswego, N. Y., —23°, in 
1885; Eastport, Me., —20°, in 1874; Albany, N. Y., —18°, in 
1878; Whipple Barracks (Prescott), Ariz., —17°, in 1880; 
Washington City, —14°, in 1881; Fort Elliott, Tex., —14°, in 

1888; Charlotte, N. C., —1°, Atlanta, Ga., —2°, and Little 
Rock, Ark., —5°, in 1886; Jacksonville, Fla., 15°, in 1886; 
Brownsville, Tex., 18°, in 1881; Red Bluff, Cal., 18°, in 1888; 
and Los Angeles, Cal., 30°, in two or more years. The lowest 
absolute minimum temperature for January of preceding years 
was generally noted in the south Atlantic, east and west Gulf 
states, and the Florida Peninsula, in 1886; in the Ohio and upper 
Mississippi valleys and Tennessee, in 1884; in the middle and 
northern plateau regions and on the Pacific coast, in 1888; 
elsewhere the periods of occurrence were irregular. 


LIMITS OF FREEZING WEATHER. 


The southern limit of freezing weather for January, 1890, 
is shown on chart iv by a line traced from Hatteras, N. O., 
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southwestward off the coast to east-central South Carolina, | by frost at Grand Coteau, La. No frost was reported in 
thence to Savannah, Ga., thence over extreme southern Ala-, Florida, save in the extreme north-central part on the 17th. 
bama, Mississippi, Louisiana, and eastern Texas to Corpus | Frost was-reported along the Gulf coast-from Mobile, Ala., to 
Obristi, Tex., and thence to the Rio Grande Valley above Rio Corpus Christi, Tex.; along the southern border of the country 
Grande City, Tex. The western limit of freezing weather is from Texas to the Pacific coast, and generally over California. 
shown by a line traced from the California coast in about lati-| Compared with December, 1889, the southern limit of frost 
tade north 38° southwestward, inside of the coast line, to ex- | along the Atlantic coast for the current month was about 3° 
treme south-central California. Compared with the limits of| farther north; along the middle Gulf coast the southern limit 
freezing weather for December, 1889, the line showing the | was about the same; on the west Gulf coast frost occurred 2° 


southern limit for the current month was about two degrees 
farther south on the immediate Atlantic coast; about the same 
from the Atlantic coast to Louisiana; and two to three degrees 
farther south in Louisiana and eastern Texas. On the Pacific 
coast the line of freezing weather was about four degrees 
farther south on the California coast and about three degrees 
farther west along the southern border of the country. 


RANGES OF TEMPERATURE. 


The greatest and least daily ranges of temperature at regular | 


stations of the Signal Service are given in the table of mis- 
cellaneous meteorological data. The greatest monthly ranges 


of temperature occurred from eastern and central Montana, 


southeastward over the western part of the Dakotas, and at 
Denver, Colo., where they equalled or exceeded 80°, whence 
they decreased eastward to the eastern part of the upper lake 
region, where they were less than 50°, and thence increased 
eastward to northern New England, where they were more 
than 70°. From the upper Missouri valley the monthly ranges 
decreased southeastward to less than 20° in southern Florida, 
southward to less than 40° on the west Gulf coast, southwest- | 
ward to less than 60° in southern Arizona, and to less than 


to 3° farther south in December; from Texas westward frost 


was reported to the extreme southern boundary of the country 
and along the California coast for each month. In the south 
Atlantic and Gulf states frost was reported most frequently in 
Mississippi, where it was noted for thirteen dates; in Texas 
for eleven dates; in Georgia and Louisiana for eleven dates; 
in Alabama for nine dates; in South Carolina for eight dates; 
and in Florida for one date. On the Pacitic coast frost was 
reported in California for twenty-five dates; in Oregon for 
twenty-two dates; and in Washington for two dates. Frost 
was reported in seven of the south Atlantic and Gulf states on 
the 17th; in six on the 14th; in five on the 16th and 22d; in 
four on the 13th, 21st, and 23d to 25th; in three on the 18th; 


|in two on the 9th and 31st; and in one on the Ist, 8th, 10th to 
(12th, 19th, 20th, and 28th to 30th. On the 2d to 7th, 26th, and 


27th no frost was reported in the south Atlantic or Gulf states. 

In California frost was reported on the Ist, 2d, 4th to 16th, 

19th to 23d, 26th to 29th, and 3lst; in Oregon on the Ist to 

14th, and 16th to23d; and in Washington on the 4th and 11th. 
TEMPERATURE OF WATER. 


The following table shows the maximum, minimum, and 


40° in southern California, and westward to less than 30° | mean water temperature as observed at the harbors of the 


along the middle and north Pacific coasts. In northwestern | 


Nevada the monthly ranges exceeded 70°. 
The following are some of the extreme monthly ranges : 


Greatest. Least. 
Fort Maginnis, 87.0 Rey Went, Fis. 15-0 
83-0 || San Francisco, 23-0 | 
Denver, 80-0 | Fort Canby, 27-0 
Carson City, 72-0 || San Diego, Cal... 
Northffeld, 71-0 || Galveston, 39-0 
FROST. 


An unusually heavy frost was reported at Keeler, Cal., on 
the 6th; on the 17th potato vines, strawberry blossoms, and 


sprouts on fig trees were reported killed at Hammond, La.; 


and on the 16th and 17th cane sprouts were reported nipped 


several stations; the monthly range of water temperature; 
and the mean temperature of the air for January, 1890: 


| Temperature at bottom. | Mean tem- 

Stations. of air at 
onthly the sta- 

Max Min. | Range. | “mean. tion. 
| 

Canby, Fort, 46.0 | 6.3 
62.9) 12.1 | 70-7 06.0 
61-8 | 55-8 6.0 | 59-3 59-3 
| Bastport, Me 41-0 | 365 4-5 | 39-5 20.6 
Galveston, TeX. 70-8 | 51-1 | 19-7 64-9 64-0 
75:5 | 719 3-6 74-0 73-4 
Nantucket, Mass........0.-..+0..0ee0+ 43-0 37-0 | 6.0 39-8 34-6 
New York City... 43-0 | | 6.6 40-0 | 40-2 
Portiand, Oregon ..... 40-5} 32-5) 7-6 | 36-4 | 31-8 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and | 


Canada for January, 1890, as determined from the reports of 
nearly 1,800 stations, is exhibited on chartiii. In the table of 


miscellaneous meteorological data the total precipitation and | 


the departure from the normal are given for each Signal Ser- 
vice station. The figures opposite the names of the geograph- 
ical districts in the columns for precipitation and departure 
from the normal show, respectively, the averages for the sev- 
eral districts. The normal for any district may be found by 
adding the departure to the current mean when the precipita- 
tion is below the normal and subtracting when above. 

The greatest monthly precipitation reported for January, 
1890, was 33.40, at Upper Mattole, Humboldt Co., Cal., and 
the precipitation amounted to 20.00 in eastern California be- 
tween the thirty-eighth and fortieth parallels and on the west- 
central coast of California. Within an area extending from 
southwestern Washington over western Oregon and north- 
western California, and in areas in east-central Arkansas, 
south-central Indiana, south-central Illinois, southeastern Mis- 
souri, west-central Tennessee, and east-central Texas, the 


monthly precipitation exceeded 10.00. In areas in southwest- 
ern Arizona, south-central Colorado, north-central New Mexico, 
northeastern South Dakota, and at stations near the southern 
coast of Great Salt Lake, Utah, no precipitation was reported ; 
and less than 0.50 fell in areas in southeastern California, cen- 
tral Florida, south-central Georgia, west-central Idaho, western 
Kansas, southeastern Louisiana, western Maryland, northern 
Minnesota, northeastern and eastern Montana, western Ne- 
braska, northern, eastern, and western North Dakota, western 
Texas, southern and eastern West Virginia, and eastern Wyo- 
ming. In the Atlantic coast states the heaviest monthly pre- 
cipitation occurred in central New York, where it exceeded 
7.00; in the central valleys, in east-central Illinois, where it 
exceeded 14.00; on the eastern slope of the Rocky Mountains, 
in northwestern Wyoming, where it exceeded 6.00; in the 
plateau region, in east-central Nevada, where it exceeded 9.00; 
and on the Pacific coast, on the California coast north of the 
fortieth parallel, where it exceeded 30.00, and in eastern Cali- 
fornia between the thirty-eighth and fortieth parallels, and on 
the west-central California coast, where it exceeded 20.00. 
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in the Atlantic and east Gulf states, and from the upper lake | occurrence : 


The precipitation for January, 1890, was below the normal | January during the period of 


observation and the years of 


region westward to eastern Oregon and Washington; it was 


also below the normal from the upper Missouri valley, south- | ig 
ward over eastern Colorado and central New Mexico. Else- a sie 26 
where the precipitation was generally in excess of the aver-| gistoandstation., County. | $| 44 
age amount for January. The greatest deficiencies were noted se| » |g" | 2s 
on the North Carolina coast, where they exceeded 5.00, and | je |4 
on the middle coast of the Gulf of Mexico, where they ex- | 3s 
ceeded 4.00. The greatest excesses in precipitation were re- | ~~ 
ported in the middle Mississippi and middle and lower Ohio | | 
valleys, where they were more than 5.00, and where in central 

AMECNUO . t 1 
Indiana they exceeded 7.00, and on the Pacific coast south of Ci +77 | 3 | 7-44 | F3°67 [15-04 | > | 
the Columbia River, where they were more than 4.00, and Bent......... 068 1886; T 1876 
where at Los Angeles, Cal., they exceeded 5.00. The very | Middletown ..... | Middlesex...| 4.29 | 28 | 2-84 | —1-45 | 7-18| 1859 | 1-45| 1876 
unequal distribution of precipitation for the month is shown | .| Brevard ..... 
by the fact that at stations in New York, Arkansas, Tennessee, Georgia. | | 

os A Monroe......| 5-25 | 2-87 | --2-38 |10-08 | 1883 2.22 | 1880 
Indiana, Ohio, Michigan, Minnesota, Illinois, Missouri, Indian Minois. | 

shi ‘ Yalifor. | Peoria .. 1-70 2 | 2.80 1-10 | 4-27 | 1862 0.20} 1872 
Territory, Colorado, Utah, Washington, and southern Califor- | — | 87 
nia, the monthly precipitation was the greatest, while at sta- Ne ; ‘ 

tions in Pennsylvania, Virginia, North Carolina, Georgia, | | Switseriand a8 
Florida, Alabama, Louisiana, and North Dakota it was the | 

least ever reported for January. The greatest precipitation | | Jones........ | 
previously noted for January was generally reported in Florida | Harrison 1-28 | 21 | 1-09 | —o-19 | 1881) 10) 1672 
in 1889; on the middle Pacific coast in 1878; and on the south | Lawrence ........ | Douglas ..... 1-23} 25 | 2.50| 1-27 | 3.05| 1878] o.12| 1875 
Pacific coast in 1886. The least precipitation previously reported | Sumner...... 
for January was generally noted in Florida in 1888; in the east | Grand Coteau ....| St. Landry ..| 6.92} 7 | 2-55 | 4-37 |13-30| 1883] 2.52| 1887 
Gulf states in 1880; on the southeastern slope of the Rocky | Gardiner......... | Kennebec ...| 3-75| 48 | 3-18 | —o-s7| 7-32| 1887 1849 
Mountains, in the southern plateau region, and on the south |, 
Pacific coast in 1887; and on the north and middle Pacific coasts | Massachusetts. a ae | 
| Amherst ......... | Hampshire..| 3.34 | 0.00 | 5-8 1870 I 
in 1889. Elsewhere the periods of occurrence were irregular. | Essex eel 

For January, 1890, the average percentages of the precipi- | Bristol ...... 4-44 | 17} 2-24 | —2.20| 7-60) 1878 | 1-57 | 1879 

tation in districts where the precipitation was in excess of the | Kalamazoo “hah Kalamazoo..| 2.48| 14 | 3-45 | —0-97 | 4-90| 1876| 1.10) 1879 
average for the month were about as follows: west Gulf states, Lapeer ...... 1-97} 13 | 3:38 | 3-38 | 1890] O58) 1879 

141 per cent.; Ohio Valley and Tennessee, 150 per cent.; lower | Minneapolis -.... | Hennepin....| 1-21 | 24 | 1-04 | | | 1886 | 0.06 1869 
lake region, 148 per cent.; upper lake region, 143 per cent. ; | LawisaClarkel 0.62 
extreme northwest, 109 per cent.; upper Mississippi valley, | 
slope of the Rocky Mountains, 243 per cent.; southeastern Moorestown ...... Burlington...) 26 | 1-79 | —1-72 5-82) 1882 | 1867 

A | South Orange ..... Essex ....... 8 | 2. —I.22 | 7-1 I 8 
slope of the Rocky Mountains, 136 per cent.; southern plateau) New You | 

P ‘ 99 . | Cooperstown..... | Otsego....... 2. 1.96 |! 0. 32 1860 
region, 170 per cent. middle plateau region, 228 per cent. Palermo Oewego 36 | %6 1884 
north Pacific coast, 120 per cent.; middle Pacific coast, 165 | North Carolina 
percent.; south Pacific coast, 226 per cent. In districts where | | 
the precipitation was below the average for the month the | Lewisburgh .. Champaign ... | 
percentages of the normal were about as follows: New Eng- | : 14 | | + | 4 

8.66 13 |10.65) ++I-99 |14-4 I 2.22 | 1882 
land, 66 per cent. middle Atlantic states, 46 per cent. south 6.04 7.63" 16 1888 | 2.53] 1875 
Atlantic states, 22 per cent.; Florida Peninsula, 18 per cent. ; | | 

. 4 ayne ...... +22 20 | 2 —o. 48 | I 0-70 1572 
east Gulf states, 38 per cent.; Rio Grande Valley, 75 per cent.; | Gram dan Clearfield. | 
northeastern slope of the Rocky Mountains, 43 per cent. ; | Vglishorou THR. 008 | 6-88 | 10) 1 12.17 1886 | 1.98 | 1890 
northern plateau region, 85 percent. The statement of per- | Statesburgh Sumter...... | 387, 8 go |—2.97 6.04 1885 | 0.90 | 
centages of precipitation by districts shows that the greatest | Austin oaks pale Wilson...... 5-40 21 | 8-65 | 3-25 18.01 1882 | 2.66 1886 

January occurred on the | Milan............. Gibson ...... +63 
excess above the normal amount for January occurred on the | Milan Gibson 5 6 | +3 11 | 1890 | 884 
middle-eastern slope of the Rocky Mountains, where the un- New Ulm .. seeces Austin ...... 4-31 16 | 4-21 | —0.10 10. 56 1882 | 1.00 1887 
usually heavy rainfalls at stations in Indian Territory made 
the precipitation for the current month nearly twoand one-half) Virginia | 
times greater than the January average for that district, and on | Northampton 3-78 | 1-02 | 6.75 1882 | | 1876 
the south Pacific coast, where the rainfall was more than double | Madison Dane ......++ 1-94 | 1-81 | —0.13 3-65 1874. 0.40| 1878 
ashington. 
the usual amount for January. The greatest deficiencies are | port Tawscend ... Jefferson ....| 2.06 1859 


19 | 4-65 | +259 4-65 1890 | 0. 66 


shown in the Florida Peninsula, where but 18 per cent. of the! 
normal fell, and the precipitation was less than one-half the | 
usual amount for January in the middle and south Atlantic | 


* 1865, 1867, 1872. 
The above table shows that at Logansport, Ind., fifteen 


t Received too late for discussion. — 


states, the east Gulf states, and on the northeastern slope of years record, Thornville, Mich., thirteen years record, Coopers- 


the Rocky Mountains. 
DEVIATIONS FROM AVERAGE PRECIPITATION. 


'town, N. Y., thirty-six years record, Wauseon, Ohio, sixteen 
years record, Milan, Tenn., six years record, and Fort Town- 
send, Wash., nineteen years record, the precipitation for the 


The following table shows for certain stations, as reported |current month was the greatest, while at Merritt’s Island, 
by voluntary observers, (1) the average precipitation for Jan-| Fla., twelve years record, Lenoir, N. O., eighteen years record, 
uary for a series of years; (2) the length of record during | and Wellsborough, Pa., ten years record, it was the least re- 
which the observations have been taken and from which the | ported for January. 
average has been computed; (3) the total precipitation for | 
January, 1890; (4) the departure of the current month from 
the average; (5) and the extreme monthly precipitation for | 


EXCESSIVE PRECIPITATION. 


The table of excessive precipitation shows that precipitation 
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to exceed 30.00 fell at one station in California; to exceed| In January of preceding years precipitation to equal, or ex- 
20.00 at two stations in California; to exceed 10,00 at thirteen | ceed, one inch in one hour has been reported for two years in 
stations in California; five stations in Illinois; three stations | Illinois, and for one year each in Florida, Georgia, Texas, and 
in Indiana and Oregon, respectively; two stations in Wash- California. In states and territories other than those named 
ington; and at one station in Arkansas, Missouri, Tennessee, precipitation to equal, or exceed, one inch in one hour has not 
and Texas. The greatest monthly precipitation, 33.40, was | been reported for January of preceding years. Among the 
reported at Upper Mattole, Humboldt Co., Cal. heavier rainfalls noted for this period in January of preceding 

In January of preceding years precipitation to equal or ex- | years are: 1.60, in one hour, at Cairo, Ill., 17th, 1876; 1.03, in 
ceed ten inches has been reported most frequently in Oregon, twenty-eight minutes, at Titusville, Fla., 4th, 1889. 


where it was noted for twenty-seven years; in California for iad ile 
twenty-three years; in Washington for twenty years; in Ala- | Table of excessive SPORpEEEM, January , 1890. 


| 


| 


bama for thirteen years; in Florida, Georgia, Louisiana, Mis- = | Rsinfallo.co | 
sissippi, New York, North Carolina, Tennessee, and Virginia, | inches, | of 
for from five to ten years, inclusive; and in Arizona, Arkan- | Es a hour. 
saa, Connecticut, Illinois, Indiana, Iowa, Kansas, Kentucky, | State and station. ae 
Maine, Maryland, Massachusetts, Michigan, Nevada, New| 33 leis 
Hampshire, New Jersey, Ohio, Pennsylvania, and Texas, for | | 
from one to four years, inclusive. In states and territories | 
other than those named, precipitation to equal or exceed ten | Arkansas. Inches. | Inches. | nce me 
inches has not been reported for January of preceding years. | 
Among the heavier rainfalls reported for January of preced- | Helena(1) ....... oof 
ing years are: 24.36 at San Francisco, Cal., in 1862; 26.50 at) 
Fort Gaston, COal., in 1866; 29 30 at Fort Gaston, Oal., in 1867 N@WPport 3-11 2 | 
26.23 at Camp Lineoln, Cal., in 1867; 22.69 at Redding, Cal. | aicatras Isiand .....: 
in 1878; 25.69 at Emigrant Gap, Cal., in 1881; 41.63 at Upper | | 
Mattole, Cal., in 1888; 27.00at Astoria, Oregon, in 1851; 21.52 | Col 3-72, 35 
at Astoria, Oregon, in 1855; 22.16 at Astoria, Oregon, in 1871; | Ferndale. | | 
24.0 at Neah Bay, Wash., in 1864; 21.70 at Neah Bay, Wash., 
in 1866; 20.50 at Tatoosh Lighthouse, Wash., in 1871; 30.50) Grass Valley .. {] hes | 2.88 | 
at Neah Bay, Wash., in 1874; 22.30 at Neah Bay, Wash., in 1887, | Bydesrille -- penne fe «faery 
Exclusive of the instances and years cited, precipitation to equal | 
or exceed fifteen inches has been reported for twelve years in Simee--osoyeccececsnereahvovenspeunanrapenony® pee x3 | 
California; for eight years in Oregon ; for seven years in Wash- ae 
ington; for two years in Georgia, Louisiana, and Massachusetts; | 
and for one year in Arizona, Llinois, and Indiana, Oakland (1) 
Precipitation to equal or exceed 2.50 in twenty-four hours | Pasadena , 
was reported at seventeen stations in California, at fourteen | Upper Mattole en 22: 
stations in Tennessee, at thirteen stations in Indiana, at eight | 
stations in Missouri, at four stations in Louisiana, at seven | Vacaville (i) ya 
stations in Illinois and Texas, at five stations in Arkansas, at} ,iwooa 
three stations in Mississippi, at two stations in Kentucky and | Centralia... 
Oregon, and at one station each in Indian Territory, North | Grecuvilie Fa PREY 
Carolina, and Ohio. Among the heavier rainfalls reported for | gocmeers Seove 
this period were; 6.45, at Huntsville, Tex., on the 2d; 5.96, at | Mascoutah (1222200000) 
Upper Mattole, Cal., on the 29th; 5.20, at Fullerton, Ark, om | | 
the Ist; 4.41, a¢ Indianapolis, Ind., on the Ist; 4.36, at Atwood, | White Hall........ 299 
Ill., on the 12th; 4.26, at Los Gatos, Cal., on the 25th; 3.97, | connersville ............. .ccccccce itdeadles Pee | 250 
at Lronton, Mo., on the Ist; 3.00, at Austin and Watkins, | Farmland 
Tenn., on the 15th. 11.90 | 2.50 | 
In January of preceeding years precipitation to equal, or ex- | | 
ceed, 2.50 inches in twenty-four hours has been reported most MATION wre] I 
frequently in Georgia, Louisiana, and Tennessee, where it has | 
been noted for eleven years; in Alabama, California, Florida, | Richmond. 2-71 56 
Massachusetts, Mississippi, New York, North Carolina, Ohio, | Spice 
Oregon, Pennsylvania, Texas, Virginia, and Washington, for | Worthington 
from five to ten years, inclusive; and in Arizona, Arkansas, | Indian Territory. bites Bike Bee en 
Kentucky, Maine, Maryland, Michigan, Missouri, New Hamp- | TS 
to four years, inclusive. In states and territories other than | Alexandria 
those named, precipitation to equal, or exceed, 2.50 inches in | Grand Cane 
twenty-four hours has not been reported for January of 
ceding years. Among the heavier January rainfalls for this | Holly Springs 14 
period in preceding years are: 6.38, at Jupiter, Fla., 11-12th, | 
1889; 6.03, at Hephzibah, Ga., 19-20th, 1889; 5.71, at Shreve- | | 
port, La., 13th, 1885; 5.35, at Monroe, La., 2d, 1886; 8.40, at | fronton | 
Point Pleasant, La., Ist-2d, 1886; 7.00, at Emory Grove, Md., |New Haven | 
S0th, 1879; 6.00, at Fayette, Minn., 6th, 1883; 6.32, at Lynch- 
burgh, Va., 23d, 1885. At Upper Mattole, Oal., 31.68 fell from | Seine | 
January 97 to 31, 1888. Willow | 3 
The only report of precipitation to equal, or exceed, 1.00 | Washington................... Vdvbinssecvsetdpeveticd B60 | 
inch in one hour was 4.36, in one hour, at Atwood, IIl., Ist. 


. 
* 
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Table of excessive precipitation—Continued. shire; 21 at Virginia City, southwestern Montana, and at 
| Spearfish, southwestern South Dakota; 19 at Aspen, west- 
gs | Rainfall 2-50 | Rainfall of: ineh, | central Colorado; 17 at Des Moines, Iowa; 16 at Wakefield, 
| more, inay north-central Kansas, at Saint Vincent Minn., at Oregon, 
State and station. = eee ‘northwestern Missouri, and at Blue Knob, south-central Penn- 
|syivania; 14 at Fort Wingate, west-central New Mexico; 13 
| at Lowell and Lynn, northeastern Massachusetts, and David 
eis g.358 City, east-central Nebraska. On the Atlantic coast measur- 
uy én. teches. | Backes Inches A. m.| able snow, trace, fell as far south as south-central North Caro- 
| ‘lina; in thecentral valleys as far south as northern Tennessee 
| and northern Arkansas; in the Rocky Mountain and plateau re- 
Portland | | gions north of a line traced from central Indian Territory south 
250 | of west to extreme southeastern Arizona; on the Pacific coast 
DO. 2-55 BE |. |Cal., of which four inches fell on the 5th, and one inch on the 
| 18th. Daring the latter half of the month about one hundred 
and twenty miles of the Central Pacific Railroad crossing the 
2..§0 summit of the Sierra Nevada Mountains was blocked by snow. 
Nashville | Snowfalls of ten inches or more were reported, as follows, 
| 2.80 and in states and territories where the maximum depth was 
Watkin | below that amount, the station the greatest is given: 
Woodstook 2§0 | Arizona.—Fort Apache and Whipp e Barracks, 5.5. Arkan- 
Brazoria ........... sas.—Winslow, trace. California.—Cisco, 229; Towle’s, 194; 
| Summit, 192; Emigrant Gap, 169; Truckee, 162; Boca, 146; 
3-00 Sims, 109.5; Susanville, 76.5; Fort Bidwell, 69.7; Colfax, 55; 
Placerville, 19; El Dorado and Girard, 15.5; Shingle Springs, 
Fraser, 14; Breckenridge, 10.5; Olimax, 10.3. Connecticut.— 
eee | Waterbury, 5. Idaho.—Era, 73; Fort Sherman, 35; Boisé 
Barracks | ‘City, 12.4. Illinois. —Atwood, 8. Indiana.—Dana, 7.1. 
*December 31, 1889, and January 1, t8go. |Indian Territory.—Fort Reno, 1.5. Jowa.—Des Moinesa, 
MAXIMUM RAINFALLS IN ONE HOUR OR LESS. \17.4; Des Moines b, 16; Clarinda, 15; Fayette, 13.5; Blake- 


The following table is a record of the heaviest rainfalls dur- | Ville, Carroll, and Vinton, 12; Independence, 11.8; Sioux City, 
ing January, 1890, for periods of five and ten minutes and one| 11.5; Hampton, 11; Cresco, Sac City, and Storm Lake, 10. 
hour, as reported by regular stations of the Signal Service |Kansas.—Wakefield, 15.5; Fremont, 12.5; Wichita, 10.6; 
furnished with self-registering gauges : Concordia, Fort Leavenworth, and Manhattan, 10.5; Salina, 
— (10.2. Kentucky.—Newport Barracks, 2.5. Maine.—Eastport, 

Maximum fall in— 24.35 Cornish and Orono, 10. Maryland.—Cumberland, 1.5. 
| Massachusetts.—Lowell and Lynn, 13; Fitchburg a and New- 


Station. . 

_smin. | Date. tomin.| Date. rhour. Date. porta, 12; Fitchburg b and Groton, 11; Clinton, Leominster, 

$$ — Salem, and Wakefield, 10. Michigan.—Atlantic, 59; Calumet, 

| Inch. | Inch. Inch. '49.3; Lathrop, 42; Saint Ignace, 38; Sault de Ste. Marie, 

| | 35.3; Marquette, 32; Fort Brady, 31.4; Alpena, 27.9; Bear 
60.08 | 6) O15 19| Lake, 25.5; Grayling and Traverse City, 20; Fort Mackinac, 
Ghicagor Ill® 183 Evan and Roscommon, 16; Benzonia and Crystal Falls, 
19 199/15.5; Weldon Creek, 15; Charlevoix, 14.8; Otsego, 13.5; 
30 028) 30 30 | Buchanan and Manchester, 12; Hart 10. Minnesota.—Saint 
New Orleans, | 29 0.10 29; Oregon, 16.1. Montana.—Virginia City, 21.2; Fort Logan, 
Savannah, Gs 93, Nebraska.—David City, 13.2; Palmer and Weeping 
| 24-25) 0.32) 24-25 055, 24-25) Water, 12; West Point, 11.8; Howe, 11.5; Genoa, 11.2; 
Washington City. | »| Omaha, 10.9; Orete, 10.2; Ravena, 10.1; Tecumseh and West 
|Hill, 10. Nevada.—Ruby Hill, 111; Virginia City, 72.4; Elko, 

SNOW (snowfall in inches and tenths.) City a, 56.9; Carson City b, 55.1; Renoa, 54.2; Austin, 47.5; 


The greatest depth of snowfall reported for the month was | Genoa, 42.3; Burner’s Ranch, 36; Beowawe, 35; Reno bd, 34; 
two hundred and twenty-nine inches at Cisco, Cal.; at Towle’s, Winnemucca, 33; Fenelon, 33.5; Humboldt, 31.5; Downey- 
Oal., one hundred and ninety-four inches were reported, and at | ville, 30.9; Eureka, 30; Sodaville, 29; Ely, 27; Mill City, 
Emigrant Gap, Cal., a total depth of one hundred and sixty-| 25; Battle Mountain, 24; Toano, 23.5; Palisade, 23.2; Carlin; 
nine inches was measured. At Ruby Hill, east-central Nevada, 22.5; Wells, 21; Hot Springs, 20.5; Golconda, 18.5; Tecoma, 
the monthly snowfall was one hundred and eleven inches. 17; Brown’s, 13.5; Hawthorn, 11.5; Clair, 10.3; Belmont, 
Exclusive of the depths above noted the maximum depth of, 10.1; Ferguson’s Ranch and Tehachapi, 10. New Hampshire.— 
snowfall in the several states and territories where ten inches, Wiers Bridge and West Milan, 24; Lake Village, 22; Wolf- 
or more, of snow fell was as follows: 73 at Era, east-central| borough, 21; Belmont, Hanover a, and Plymouth, 18; Han- 
Idaho; 69 at Veronia, extreme northwestern Oregon; 59 at overb, 16.5; Manchestera, 16.2; Bristol, 16; Strafford, 15; 
Atlantic, extreme northern upper Michigan; 52 at Camp North Sutton, 13.4; Antrim, Concord, and Manchester b, 13; 
Sheridan, extreme northwestern Wyoming; 39 at Fort Spokane, North Conway and Walpole, 12; Newton, 11. New Jersey.— 
extreme east-central Washington; 38 at Corinne, northwestern South Orange, 1. New Mexico.—Fort Wingate, 14.5. New 
Utah; 36 at Number Four, north-central New York; 28 at} York.—Number Four, 34.8; Uticu, 28.7; Spencerport, 24.8; 
Green Bay and Embarrass, extreme east-central Wisconsin; 24 Potsdam, 23.8; [lion, 22.7; Turin, 21.5; Humphrey, 20.1; 
at Eastport, Me., East Berkshire, extreme north-central Ver- | Eden, 19; Constableville, 18; Ampersand, 17.6; Canton, 16.9; 
mont,and Wiers Bridge and West Milan, eastern New Hamp- ; Sherman, 16.5; North Hammond, 16.3; Brookfield, 15; Palermo 
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14.5; Kendall, 13; Geneva, 10.8; South Canisteo, 10.7; Flem- 
ing, Keene Valley, and Queensbury, 10. North 
Bryson Oity, 0.5. North Dakota,—Bismarck, 8.3. 
Kent, 9. Oregon.—Veronia, 68.6; Saint Helen, 60.1; Forest 
Grove, 30; East Portland, 38; Hood River, 35.9; Portland, 
35.5; Beulah, 30; MeMinnville and Huntington, 28.5; The 
Dalles, 28; North Powder, 26; Telocaset, 24.5; Astoria, 22.5; 
La Grande, 22; Jordan Valley, 20.8; Grass Valley, 15.2; 
Joseph, 14.5; Hubbard, 14; Baker City, 13.2; Eola and Lone 
Rock, 12.5. Pennsylrania.—Blue Knob, 16; Greenville, 11; 
Corry and Honesdale, 10. 
and Providence, 4. South Dakota.—Spearfish, 21; Canton, 
16.5; Tennessee. —Cumberland Gap, 0.1. Texas.—Fort Eliiott, 
2. Utah.—Corinne, 38; Ogden, 33.5; Salt Lake City, 30.8; 
Kelton and Nephi, 25; Levan, 19.5; Beaver, 18.5; Promontory, 
17; Terrace, 12.5. Vermont.—East Berkshire, 23.6; Chelsea, 
22; Strafford, 21; Jacksonville, 19; Northfield, 16.8; Brattle- 
borough and Burlington, 16; Lanenburgh, 12; Hartland, 11. 
Virginia.—Bolar,1. Washington.— Fort Spokane, 39; Blakely, 
31.8; Vancouver Barracks, 29; Spokane Falls, 24.8; Walla 
Walla, 22.7; Fort Walla Walla, 20; Fort Canby, 17.5; Fort 
Townsend, 12.5; Olympia, 12. West Virginia.—Buckhannon, 
5.8. Wiseonsin.—Green Bay, 28.4; Embarrass, 28.1; Phillips, 
24; Medford, 21.5; Summit Lake, 18; Oshkosh, 14.5; Haywood, 
14; Grantsburgh and Wauecousta, 12. Wyoming.—Camp 
Sheridan, 52.5; Saratoga, 16; Fort Washakie, 13.6; Fort 
Bridger, 12.5. 
DEPTH OF SNOW ON GROUND AT CLOSE OF MONTH. 

Chart iv shows the depth of snow reported on the ground at 
the close of the month. In New England snow was reported 
on the ground to southern Massachusetts, and in central New 
Hampshire and eastern Maine the depth exceeded ten inches. 
In the middle Atlantic states no snow was reported south of 
central New York, and in the extreme east-central part of that 
state a depth of three inches was noted. In the lower lake 
region trace was reported along the south coast of eastern Lake 
Ontario and in the southern part of western New York. In 
the upper lake region there was a depth of over thirty inches 
in central upper Michigan and east-central Wisconsin, and 
snow was reported on the ground to central lower Michigan. 
In the central valleys snow was reported on the ground to east- 


Carolina,—_ 
Ohio.— 


Khode Island.— Bristol, Kingston, | 


central Kansas, and there was a depth of ten inches in east- 
central South Dakota, and a depth of eighteen inches at Saint 
Vincent, Minn. In the Rocky Mountain and plateau regions 
snow was reported on the ground to central Colorado, southern 
Utah, and southern Nevada, and a depth of over forty inches 
was reported in central Idaho, and a depth of over thirty inches 
in central and extreme west-central Nevada. In the Pacific 
coast states snow was reported in the mountains east of the 
|Sacramento River and north of the thirty-eighth parallel, in 
eastern and northern Oregon, and eastern Washington. In 
northeastern California and north-central Oregon a depth of 
more than twenty inches was reported. 


| HAIL. 


_ Hail was reported as follows: Ist, Ark., 2d, 3d, and 4th, Cal. 

5th, Cal., Kans., Me., N. H. 7th, Kans., Mo. ath, N. Y. 
9th, Wash. 11th, Kans., Mass., Mich.,N. H.,Pa. 12th, Ill., 
Mo. 14th, Ill. 15th, Mass., N. Y., Pa. 16th, Cal., Oregon. 
17th, Cal. 19th, Ark., Cal. 20th, N. H. 21st, Cal., Conn., 
Pa. 22d, Cal., lll.,N.C. 23d,N.C. 24th, Pa. 25th, Nev., 
Oregon, Wash. 26th and 27th, Nev. 29th, Ala., Oregon. 
30th, Nev., Wash. 3ist, Mass. 


SLEET. 


| Sleet was reported as follows: Ist, Ind., N. J. 3d, Ariz., 
'Cal., Iowa, Kans., Mass., Minn, 4th, Cal., D.C., Iowa, Mich., 
'Minn., Mo., Nebr., Wis. 5th, Cal., Iowa, Kans., Minn., Mo., 
‘N. Y., N. ©., Tex., Vt. 6th, Ill, Ind. T., Kans., Mo., N. H., 
N.Y. 7th, Ariz., Ill., Ind. T., Kans., Mo., Pa. 8th, Mass., 
N. Y., Pa. 9th, Ind., Iowa, Ohio, Va. 10th, Mass., Nebr., 
|N. Y., Oregon. 11th, Conn., Iowa, Kans., Mass., Mo., Nebr., 
N. H., N. Y., Ohio, Pa., Vt. 12th, Cal., Conn., lowa., Kans., 
Mich., Mo., N. H., N. ¥Y. 13th, Kans., Mich., Mo., N. H., N. 
-Y., Ohio, Tenn., Vt. 14th, Ariz., Ark., Ill., Ind., Mo., Ohio, 
Pa., Tenn. 15th, Cal., Conn., Ind., Mass., N. H., N. Y., N. 
(©., Pa., Tenn. 16th, Ind., Me., N. Y., Pa., Tenn. 18th and 
19th, Kans. 20th, Ark., Ill, Ind., Ky. 21st, Conn., D. C., 
Kans., Mass., Mo., N. J., Pa., Tenn., Tex., Va. 22d, Ark., 
Ill., Ind., Kans., Minn., Mo., N. C., 8. C., Tenn. 23d, Conn., 
Ga., Ind., Ky., Mo., N. ¥., N. ©.,8. C., Tenn., Va. 14th, 
|Kans.,Oregon. 26th, Kans. 27th,Mass. 29th, Oregon, C., 
‘Tenn., Va. 30th, Ohio, Oregon, Pa. 31st., Conn., Mass., Vt. 


WINDS. 


The prevailing winds during January, 1890, are shown on 
chart ii by arrows flying with the wind. In New England 
the winds were mostly from west to northwest; in the middle 
Atlantic states, the lower lake region, on the middle-eastern 
slope of the Rocky Mountains, and over the southern plateau 
region from south to west; in Florida from north to east; in 
the east and west Gulf states, and on the north Pacific coast, 
from south to east; in the Ohio Valley and Tennessee, and 
over the northern plateau region, from southeast to southwest ; 
in the upper lake region from southwest to northwest; in the 
extreme Northwest and in the Missouri Valley from north to 
northwest; in the upper Mississippi valley from south to north- 
west; in the middle plateau region from southeast to north- 
east; on the middle Pacific coast from southeast to east; on 
the south Pacifie coast from northeast to east; and in the 
south Atlantic states, and over the northeastern and south- 
eastern slopes of the Rocky Mountains, variable. 


HIGH WINDs (in miles per hoar). 

Maximum velocities of fifty miles, or more, per hour were 
reported at regular stations of the Signal Service as follows: 
2d, 50, se., at eort Canby, Wash. 8th, 68, w., at Buffalo, N. 
Y. Oth, 56, w., at Cheyenne, Wyo.; 65,nw., at Wood’s Holl, 
Mass.; 66, nw., at Block Island, R. L., and 60, nw., at New 
Haven, Conn. 12th, 56, sw., at Saint Louis, Mo., and 54, w., 
at Springfield, Mo. 


|w., at Northfield, Vt.; 52, w., at Oswego, N. Y.; 60, w., at 


Rochester, N. Y.; 90, sw., at Buffalo, N. Y.; 50, s., at Toledo, 
Ohio; 72, sw., at Port Huron, Mich.; 58, sw., at Grand Haven, 
_Mich., and 56, nw., at Lexington, Ky. 15th, 50, s., at Fort 
Canby, Wash. 16th, 55, nw., at Block Island, R. I., and 56, 
-nw., at Wood’s Holl, Mass. 20th, 64, w., at Buffalo, N. Y.; 
54, w., at Rochester, N. Y.; 52, w.,at Port Huron, Mich., and 
50, w., at Grand Haven, Mich. 21st, 50, nw., at Buffalo, N. Y. 
22d, 56, nw., at Wood’s Holl, Mass.; 53, nw., at Block Island, 
R. 1.; 55, nw., at New York City, and 50, nw., at Buffalo, 
N.Y. 24th, 54,sw., at Marquette, Mich., and 56, w., at Chey- 
enne, Wyo. 25th, 58, w., at Cheyenne, Wyo., and 51, sw., at 
Fort Canby, Wash. 26th, 52,s., at Fort Canby, Wash. 27th, 
87,s.,at Fort Canby, Wash. 28th, 78,s., at Fort Canby, Wash. 
29th, 63, s., at Fort Canby, Wash. 30th, 58,s8.,at Fort Canby, 
Wash.; 56, w., at Cheyenne, Wyo., and 54, w., at Valentine, 
Nebr. 3ist, 60,8., at Fort Canby, Wash. 


LOCAL STORMS. 


_ The most disastrous storms of the month occurred from the 
middle Mississippi valley to the Great Lakes, and thence east- 
ward to New England during the 12th and 13th, within the 
area of a low pressure storm which first appeared as a feeble 
disturbance in the middle Rio Grande valley the night of the 

‘11th, and thence moved northeastward with greatly increased 


13th, 50, nw., at Wood’s Holl, Mass.; 54, | energy, passing over the middle Mississippi valley to Lake 
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Michigan during the 12th, and over Michigan and Lake Huron | southwestward over Kansas, was a veritable “ blizzard,” the 
during the night of the 12-13th. Destructive local storms oc- snow drifting heavily and causing a general blockade of the 
eurred at distances varying from one hundred and fifty tothree railroads. On the 12th and 13th the storm along the lower 
hundred miles to the southward of the centre of the main de-| lakes and over Lake Huron was one of the severest experi- 
pression during the afternoon of the 12th. At Saint Louis,| enced in many years, and was attended by fatalities and great 
Mo., a storm passed over the city at about 5 p. m. (75th | destruction of property. At Springfield, lll., the wind reached 
meridian time), in a straight line from southwest to northeast, |@ maximum velocity of forty-four miles per hour from the 
the path of destruction varying in width from five hundred to southwest at 2.15 a.m. of the 13th. At Port Huron, Mich., 
two thousand feet. The storm was preceded by thunder and|a maximum velocity of seventy-two miles per hour from the 
lightning, and accompanied by heavy rain which lasted about southwest was registered at 7.35 a. m. of the 13th, and the 
three minutes. In the path of the storm three persons were | storm was reported the severest that had been experienced at 
killed, several injured, and about one hundred houses blown | that place since the opening of the Signal Service station in 
down or damaged, the greatest damage being done where the 1874. At Buffalo, N. Y., the storm was reported the severest 
path of the storm was narrowest. The maximum wind-veloc- since the opening of the Signal Service station in 1870; the 
ity at the Signal Service office was 56 miles per hour from the wind — a maximum velocity of ninety miles per hour 
southwest. Crossing the Mississippi River the storm reached | from the southwest at 11.15 a. m. of the 13th; great damage 
Brooklyn, Ill., distant about four miles from Saint Louis, where was caused - Reepenty in the city and vicinity, and the 
it caused considerable damage. At about the same hour a| water in Lake Erie reached a height 7.6 feet above the 
storm struck Clinton, Ky., killing ten persons, injuring upward | mean water mark at 2.30 p. m. of the 13th, flooding that por- 
of fifty others, and doing immense damage to buildings, many tion of the city called ‘‘ the Island.” At Rochester, N. Y., the 
of the smaller of which were lifted bodily from their founda- | anemometer became disabled at 10 a. m. of the 13th, at which 
tions. The path of the storm at Clinton was about three hun-| time a velocity of sixty miles per hour from the west was re- 
dred yards wide. Great destruction was also caused at other| corded. At Oswego, N. Y., the storm was reported the most 


. places in western Kentucky, notably at Wickliffe and Moscow, destructive of the season. The wind reached a maximum 


and at points in the middle Mississippi and Ohio valleys. On| velocity of fifty-two miles per hour from the west at 2.11 p.m. 
the 12th a heavy snow storm, with high wind and falling tem-|of the 13th; several buildings were unroofed and other dam- 
perature, prevailed over Minnesota, the Dakotas, Nebraska, | age done. Severe disturbances also occurred over the Lake 
Kansas, and Iowa, which, from Minnesota and the Dakotas' region during the 19th and 20th. 


INLAND NAVIGATION. 
STAGE OF WATER IN RIVERS AND HARBORS. ICE IN RIVERS AND HARBORS. 

The following table shows the danger-points at the several; Lake Michigan.—Sheboygan, Wis.: the lake was entirely free 
stations; the highest and lowest water during January, 1890, | from ice on the 3d, and boats could have passed through the 
with the dates of occurrence and the monthly ranges : straits. Small vessels were freighting lumber between Duncan 

k, J 1890 (in feet and tenths). and points above. Milwaukee, Wis.: a steamer arrived from 
Port Huron, Mich., on the 6th. This was the first arrival from 

“8. Highest water. | Seiad wanes. |= | a lower lake port in 1890, and the earliest arrival on record. 
Gincinee. mo be at ce) | Reports show that the Straits of Macinac were still open to 
22% Date. Height, Date. Height. ©= | BaVigation on the 31st, a condition never before known at that 
a _= | season of the year. 
; | Thunder Bay.—Alpena, Mich.: Thunder Bay and Thund 
Shreveport, 1 ae 29.9 18| 21-0 | 2} 18)| 12) River froze over on the 16th, closing navigation. 

rkansas wer : | 
Ark ...| Lake Ontario.—Oswego, N. Y.: a schooner arrived from 
Rosh, Ask...| 93-0 17-3 | 1} 131/ Kingston, Ontario, on the 16th, and the same boat returned to 
Kingston on the 18th. This was the latest trip made on Lake 
| Ontario by either steam or sailing vessels in ten years. 

Saint Paul, Minn*..| 14-5 | Machias River.—Machias, Me.: the river was closed to 
tho | Bavigation by ice on the 12th. 
Davenport, lowa...| 15-0 x? Saco River.—Biddeford, Me.: the river was closed to navi- 
Saint Louis, Mo...| 32.0 | 1.4 ?/—&$)| otf] gation by ice during the night of December 31st. The shipping 
35-2/ season Was reported the longest ever known at that place. 
Vicksburg, Miss -.. sei] 22.4 River.—Detroit, Mich.: floating ice in river, 25th 
Ohio River : v4 
Pittsburgh, 22-0 2 | 4-4| Saint Mary’s River.—Sault de Ste. Marie, Mich.: the river 
Cincinnati, Ohio ... 18.3 | 24.9| froze over for the first time this season on the 9th. 
Louiaville, Ky.....| 35-0 22} 20.2 2| 92| 1-0) Mississippi River.—Davenport, lowa: floating ice in river, 
Nashville, Tenn ...| 40-0 22| 36-3 1,12} 90| 27.3/ 6th, 7th, and 8th. The river froze over on the 16th. 
2| 14-4| the month, lowered the stage of the water at Kansas City to 
wannah River : j j j 
point about two feet below the record, exposing the main 
illamette River suction pipe of the water works. Floating ice in river, 28th, 
Portland, Oregon..} 15-0 31 10-0 6 29th, and 30th. 
* Frozen. LOW TIDE. 


The above table shows that the water was 3.7 above the} New London, Conn., 22d: owing to the strong northwest 
danger-point at Cairo, Ill., on the 20th and 21st; 0.6 above | wind, the tide was very low in the harbor. Norwich, Conn.: 
at Memphis, Tenn., on the 26th; 0.5 above at Vicksburg, | the tide was lower in the Thames River on the afternoon of the 
Miss., and 0.3 above at New Orleans, La., on the 31st. 22d than it had been for several years. 
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| sweeping away bridges, and doing other damage, and a report 


FLOODS. 


Continuous heavy rain during the first few days of the month | 


caused floods in parts of southern Missouri, eastern Arkansas, 
and northern and eastern Texas, which destroyed property to 
the vulue of millions of dollars; and during the first decade of 
the month heavy rain caused streams in central, southern, and 
western Illinois, and southern Indiana to overflow their banks, 


entailing considerable damage to farming and railroad property. 


Reports of the 15th and 16th stated that many of the smaller 
streams in western Pennsylvania and West Virginia were over 
their banks and doing much damage; and reports from Carmi, 
Ill., dated the 16th, stated that a portion of that city was 
flooded and that lowlands were under water by an overflow of 
the Little Wabash River. A report from Eureka, Cal., dated 
the 13th, stated that in consequence of the continuous heavy | 
rain the rivers in that vicinity were flooding the lowlands,’ 


from the same place dated the 24th stated that the Eel River 
had overflowed its banks, and that a considerable area of the 
valley was ander water. On the 25th a portion of Los Angeles, 
Cal., was flooded by a rise in the Los Angeles River; portions 
of the levee were washed away and washouts occurred on the 
railroads. During the latter part of the month warm rains 
melted a large amount of snow in the Sierra Nevada and Sis- 
kiyou mountains in northern California, causing streams to 


overflow their banks, washing away railroad bridges and 


levees, filling cuts, flooding towns, and causing land slides. 
The damage was especially heavy in Sacramento, Sonoma, 
Napa, Solano, and Santa Clara counties, and in the San Joaquin 
Valley. On the 27th a small portion of Fresno, Cal., was 
flooded, and the canals in that region overtiowed, flooding 
large tracks of country. 


ATMOSPHERIC 


AURORAS, 


Yankton, 8. Dak.: an almost perfect auroral corona was ob- | 
The beams, twelve in num- 


ber, were of a white light and shot up from near the horizon: 


served from 8 to 8.20 p. m., 11th. 


to the zenith from all quarters of the sky except due south. 


ELECTRICITY. 


Nashua, N. H. 30th, Era, Idaho. 
Hammond, N. Y. 


3ist, Morris, Minn.; North 


ZODIACAL LIGHT. 
Northfield, Minn., 20th: the zodiacal light is quite brilliant 
in the western sky at this season of the year. The light has a 
whitish color and extends half way from the horizon to the 


Northfleld, Minn.: an aurora was observed at 4.35 a. m.,| Pleiades, its shape being slightly parabolic, with the vertex 


18th, eastern time. 
one, as the light was very bright in the horizon, and extended 
45° east and west of the north point. A pall of black clouds 
hung like a curtain over the upper portion of the aurora. 

Fort Buford, N. Dak.: an auroral band, in the form of an) 
arch of light gray color, was observed at 10.30 p. m., 18th.| 
At that time the arch had an altitude of 10°, and rose stead- 
ily until it reached altitude 20°, when it covered 65° of the 
horizon between northwest and northeast. The aurora con- 
tinued into the night. A slight auroral light was observed 
on the 21st. 

Fort Custer, Mont.: a faint aurora was visible in the north 
from 9.45 p. m. to 11.30 p. m., 20th. The display was in the 


form of a wavy curtain of a diffuse light which rose to alti-| 


tude 12°, and extended from azimuth 180° to 216°. 


Auroras were observed during the month as follows: 2d, | 
llth, Yankton, 
17th, Voluntown, Conn,; Davenport, lowa; Cornish, | 


Morris, Minn. 3d, Hess Road Station, N. Y. 


8. Dak. 
Jastport, and Orono, Me.; Liecester and Newburyport, Mass. ; 
New England City and Steele, N. Dak.; Scranton and Web- 
ster, 8. Dak. 18th, Orono, Me.; Northfield, Minn.; Glendive, 
Mont.; Fort Baford and New England City, N. Dak.; Seran- 
ton, 8. Dak. 20th, Fort Custer, Mont.; Egg Harbor City, N. 
J. 2ist, Davenport and Wesley, lowa; Orono, Me.; Moor- 
head, Minn.; Fort Buford, N. Dak. 23d, Morris, Minn. 28th, | 


The display was evidently an extensive |i" the sky, sloping off to the northward. It has been learned 


that at this season of the year the light is usually quite as 
brilliant as it is now, and attempts have been made to photo- 
graph it here. 

THUNDER-STORMS. 

No severe or destructive thunder-storms were reported dur- 
ing the month. fastof the Rocky Mountains thunder-storms 
were reported in the greatest number of states and territories, 
eleven, on the 12th; in eight on the Ist, 2d, and 19th; in 
five on the 20th, and in from one to four, inclusive, on the 3d 
to 8th, 10th, 11th, 13th to 16th, 18th, 20th, 22d, 24th, 25th, 
28th, 29th, and 3lst. No thunder-storms were reported east 
of the Rocky Mountains on the 9th, 17th, 21st, 23d, 26th, 27th, 
and 30th. 

East of the Rocky Mountains thunder-storms were reported 
on the greatest number of dates, nine, in Illinois; on eight in 
Louisiana and Tennessee; on seven in Arkansas, Kansas, and 
Texas; on from one to six, inclusive, in Alabama, Connecticut, 
Indiana, Indian Territory, lowa, Kentucky, Mississippi, Mis- 
souri, New York, Ohio, Pennsylvania, and Vermont. In states 
and territories other than those named no thunder-storms were 
reported. The only states west of the Rocky Mountains re- 
porting thunder-storms during the month were: California, 
on the 3d, 17th, 22d, 23d, and 24th; Montana, on the Ist and 
29th, and Washington, on the Ist. 


MISCELLANEOUS PHENOMENA. 


DROUGHT. 


Bermuda, Ala., 3ist: owing to dry weather small streams 
in this section have become dry, which is an unusual occur- 
rence at this season of the year. 

Matanzas, Fla.: this month has been remarkable for long 
continued droughts. The orange crop has been damaged to a 
considerable extent. 

HALOS, 


Fort Custer, Mont., 14th: a brilliant solar halo of 22° radius 
was visible from soon after sunrise until4 p.m. During a 
portion of the time, particularly about noon, a second halo of 
46° radius was also visible. This halo was partial, the upper 
segment alone being visible; a parhelic circle passed through 


both halos, causing bright parhelia at each point of inter- 
section. A vertical column also passed through the sun, its 
appearance, with the parhelic circle, dividing the halo of 22° 
radius into four segments. 

Solar and lunar halos were reported in the Atlantic coast 
states, mostly in New England and the middle Atlantic states, 
on twenty-two dates. On twenty-one dates rain or snow fell 
in that region on the dates for which the halos were reported; 
on twenty dates on the second day; and on eighteen dates 
on the third day following the halos. In the central valleys 
halos were reported, mostly north of the thirty-fifth parallel, 
for twenty-nine dates. On twenty-six dates rain or snow fell 
on the dates for which the halos were reported; on twenty-six 
dates on the second day; and on twenty-three dates on the 
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third day following the halos. In the Rocky Mountain and 


plateau regions halos were reported, mostly in the upper Mis- 
souri valley, on thirteen dates. On nine dates rain or snow 
fell on the same day; on six dates on the second day; and on 
one date on the third day following the halos. On the Pacific 
coast halos were reported, mostly on the north Pacific coast, 
on thirteen dates. On ten dates rain fell on the same day; 


on seven dates on the second day; and on five dates on the 
third day following the halos. The above statement shows | 


that in the Atlantic coast states 96 per cent. of the halos were | 
attended by rain or snow on the same date; that 90 per cent. 
were followed on the second date, and 82 per cent. on the third 


Spearfish, 8. Dak.: a very fine mirage occurred on the 5th, 
beginning about 8 a. m. and lasting nearly an hour. The 
ground west and northwest of Crow Peak, and between this 
place and Beulah, seemed to be lifted hundreds of feet above 
all the intervening high land which ordinarily shuts them off 
from view, and every belt of timber, ravine, or gulch, the 
course of the Redwater for miles, and even the ranches with 
smoke ascending from dwellings, were plainly seen. 
Wolsey, S. Dak. : on the 25th, at 3p. m., and on the 28th, from 
‘8a. m. to 10a. m. , unusually bright and distinet mirage were 
‘seen. The country for fifteen to twenty miles in every direc- 
tion was plainly presented to view, and a freight train of ten 


date by rain or snow. In the central valleys 90 per cent. of cars, twelve miles distant could be seen. 


the halos were attended by rain or snow on the same date; 90) 
per cent. were followed on the second date; and 79 per cent. 


on the third date by rain or snow. In the Rocky Mountain > 


and plateau regions 69 per cent. of the halos were attended by 
rain or snow on the same date; 46 per cent. were followed on 
the second date, and 8 per cent. on the third date by rain or 
snow. On the Pacific coast 77 per cent. of the halos were 
attended by rain or snow on the same date; 54 per cent. were 
followed on the second date, and 38 per cent. on the third date 
by rain or snow. It is also shown that in the Atlantic coast 
states 50 per cent. of the halos appeared in advance of low 
pressure storms, and 50 per cent. were reported following the 
passage of storm areas or within areas of high pressure. In 
the central valleys 38 per cent. of the halos appeared to the 
eastward of low pressure storms, and 62 per cent. were ob- 
served in the west quadrants of low pressure storms or within 


areas of high pressure. In the Rocky Mountain and plateau | 


regions 46 per cent. of the halos appeared in the eastern quad- 
rants, and 54 per cent. to the westward of low pressure storms. | 
On the Pacific coast but 8 per cent. of the halos attended or 
preceded the approach of low pressure storms, while 92 per cent. 
were noted to the west or northwest of areas of low pressure. 


It therefore appears that the halos of the current month gen- | 
erally occurred within the influence of low pressure storms; that | sa 


in practically every instance rain or snow fell at or near the sta- | 
tions reporting halos on the date of their occurrence; that the | 
rain or snow of the second and third dates following the halos | 
attended the disturbed and humid condition of the atmosphere 
following general disturbances; and that the halos oceurred | 
most frequently in the west quadrants of areas of low pressure. | 


METEORS. 


Brilliant meteors were reported as follows: 8th, New Lon- 
don, Conn. 13th, Spearfish, 8. Dak. 14th, Buffalo and 
Rochester, N. Y. 24th, Cumberland and Woodstock, Md. 
25th, Galena, Md. Meteors . were also reported on the 2d, at 
Clinton and Fayette, Iowa. 3d, ge” Ill. 8th, New Lon- | 
don, Conn., and Sioux City, Towa. 13th, Woodbury, N. J. | 
14th, Ithaca, N. Y., and Catawissa, Pa. 15th, Beverly, N. J. | 
18th, McCausland, Iowa, and Yellow Springs, Ohio. 20th, 
Dubuque, Towa. 29th and 30th, Dale Enterprise, Va. 


MIRAGE. 


Mirage were observed during the month as follows: 3d, 
Wahpeton, N. Dak. 7th, Tribune, Kans.; Wolsey, 8. Dak. 
9th, Woonsocket, 8. Dak. 12th, Napoleon, N. Dak. 13th, 
Woonsocket, 8. Dak. 17th, Sundance, Wyo. 18th, Hay 
Springs, Nebr. 23d, Tribune, Kans. 25th and 26th, Woon- 
socket, 8. Dak. 27th, Napoleon, N. Dak.; Webster and Woon- 
socket, 8. Dak. 28th and 29th, Tribune, Kans.; Woonsocket, 
S. Dak. 30th and 31st, Woonsocket, 8. Dak. 


SUN SPOTS. 


| Haverford College Observatory, Pa. (observed by Prof. F. 
Leavenworth) : 
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Jan., 1890. 
»Ir&M..., ©| O| O| Definition poor. 
I1ra&M.... ©] o| ©| Definition very poor. 
8 11am...| 2} 3 1 | Definition poor. 
108&m...| 7} 3) ©} 2] ©} Definition very poor. 
3P-m...| 2, o| 2) 3] 4) Definition fine, spots small. 
16, 6/ o| 6! 2) Definition fair, spots small. 
O} of] 8 | 3 Definition good. 
19 O| o | Definition fine, 2 large spots. 
21, Ip.m...| ©| 6] 1 | Definition good, 1 large spot. 
24, o| 2}; o| o Definition poor. 
25, 2p.M.../ O| O| O| Definition very poor, 
© 0} © 3° Definition poor. 
28, 1oa&M..., O| O| O 3, Definition poor. 
| 30 m...| 4/0} o| 4) Definition good, 


Mr. C. E. Buzzell, Leaf River, Ill.: the group of December 
27th was observed January 2d ‘and 3d. Clouds, 4th to 7th. 
9th, two small spots observed in high latitude one day past 
meridian. Clouds, 10th, 11th, 12th. 16th, one small spot in 
low latitude one day west of meridian, increasing on 18th and 
forming three groups on 20th; passed west limb 21st. Clouds, 
(22d to 26th. 30th, small group one day in on east limb, in- 
creasing to two groups on 31st, and subsiding to one small 
group on February Ist. 

Mr. John W. James, Riley, Ill.: a large single spot on the 
|eun’s meridian Ist to 2d; disappeared by solar rotation, 7th or 
8th. None seen the rest of the month. 

Mr. M. A. Vedder, Lyons, N. Y.: the large spot that ap- 
peared by rotation on December, 26th was seen nearing the 
western limb on January 4th. On January 29th and 2ist 
two large spots were seen close to the western limb; this dis- 
turbance probably appeared by rotation on January ‘oth , Spots 
forming during the transit. Faint groups of facule were seen 
|near the eastern limb on January 14th and 28th. Observa- 
tions were poor or lacking on nearly all other days. 

Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots 3d, 21st. 


VERIFICATIONS. 


FORECASTS FOR 24 HOURS IN ADVANCE. January, 1890, were made by Captain H. H. C. Dunwoody, 
[Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. | 4th Artillery, Signal Officer, and those for the Pacific coast 
E. Williams, chief clerk of the Forecast Division. ] districts were made at San Francisco, Cal., by 2d Lieutenant 

The forecasts for districts east of the Rocky Mountains for! J. E. Maxfield, Signal Corps. 
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Percentages of forecasts verified, January, 1890. 


States. States. 

Connectiout TTT Lower Michigan 85-3 
Bastern New Yoru... 83.0 Upper Michigan 82.1 
Weatern New York |] 84-7 
Weatern Pe nowylvania 83-7 84-1 
District of Columbia. 85-7 || 82.8 
South Oarolina...... 87.2 Southern California® 88.3 
Piaatern Florida ........+. | OTOMOM® 
Western Florida.............. 94-3 | Washingtom® 7-8 
09600606 coe Bg. § B 

elements: Weather... 85.8 

" 

84-5 
tec Monthly percentage of weather and 
87.5 temperature combined?.......... 85-3 


*In determining the monthly percent of weather and temperature combined, the 
Pacific const states are not ineluried t The forecasts of temperature in districts east 
of the Rocky Mountains for January, 1890, were made with reference to the maximum 
temperature alone; that is, a prediction of warmer or cooler indicated that the maxi- 
mum temperature of the day « ~~ would be higher or lower than the maximum 
of the previous day, tThe monthly percentage of weather and temperature combined 
ia determined by multiplying the percentage of weather by 6, and the percentage of 
temperature by 4, and dividing their sum by ro. 


FORECASTS FOR 48 HOURS IN ADVANCE. 

Appreciating the great importance that long time predic- 
tions possess for the general public the Chief Signal Officer has 
authorized forecasts for forty-eight and seventy-two hours, | 
covering the second and third days in advance. Such fore- 
casts are optional with the predicting officer, and are only 
made when clearly in the public interest, and cover, in all 
cases, considerable areas of country, and are not confined to 


localities. 


Percentages of verifications of forecasts made for second day 


‘in advance. Number of predictions made: weather, 2; tem- 
perature, 51. Percentages of verifications: weather, 100; 


temperature, 85.7. Weather and temperature combined, 86.5. 
No forecasts for seventy-two hours were made during the 
mouth. 
CAUTIONARY SIGNALS FOR JANUARY, 1890. 


Statement showing percentages of justifications of wind sig- 
nals for the month of January, 1890: 

Wind signais.—(Ordered by Captain H. H. C. Dunwoody.) 
Total number of signals ordered, ninety; justified as to ve- 
locity, wholly, seventy-six, partly, four; justified as to direc- 
tion, eighty-three. Of the signals ordered, sixty-two were cau- 
tionary, of which fifty-two were wholly, and two partly, justi- 
fied; and twenty-eight were storm signals, of which twenty- 
four were wholly, and two partly, justified. Sixteen signals 
were ordered for easterly winds, of which twelve were justi- 
fied, and seventy-four were ordered for westerly winds, of which 
seventy-one were justified. Percentage of justifications, 74.7. 

Cold-wave signals.—(Ordered by Assistant Professor T. Rus- 
sell.) Total number of signals ordered, three hundred and 
ninety-five; justified, two hundred and sixty-three. Percent- 
ages of justifications, 66.6. 


Percentages of local verifications of weather and temperature signals reported 
by directors of the various State Weather Services for January, 1890. 


| ag | 
States | | | States | 
83-0 85-0 New | 86.9 88.2 
Minnesota ...... 81.0 82-0 Pennsylvania...............| 85-0 83.0 
cc 86.0 85-0 South Carolina.............. | 80.0 87-8 
Nebraska ... 89.8 91-8 


STATE WEATHER SERVICES. 
[ l'emperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths. } 
The following extracts and summaries are republished from reports for January, 1890, of the directors of the various 


state weather services: 


ALABAMA. 


The weather was spring-like throughout the month, and the rainfall was | 
small for a winter month. 

Temperature. —Highest monthly mean, 63, at Citronelle; lowest monthly | 
mean, 49, at Valley Head; maximum, 84, at Citronelle, 7th; minimum, 17, | 
at Elkmont, 22d; greatest local monthly range, 58, at Citronelle and Elkmont; 
least local monthly range, 44, at Mobile. 

Precipitation.—Greatest monthly, 6.83, at Tuscumbia; least, 0.60, at 
Mobile. 

Wind.—Prevailing directions, south and southwest.—P. H. Mell, Signal 
Corps, Auburn, director. 

ARKANSAS. 


Temperature.—The ave was 8.1 higher than for January, 1889. High- 
est monthly mean, 56.2, at Washington; erent monthly mean, 40.2, at Wins- 
low; maximum, 81, at Lead Hill, 26th; minimum, 10, at Winslow, 16th. 
Precipitation.—The average precipitation was one inch greater than that 
of last year. Greatest monthly, 9.46, at Ozone; least monthly, 3.97, at Fort | 
Smith.—M. F. Locke, Commissioner of Agriculture, Little Rock, director ; | 
W. U. Simons, Sergeant, Signal Corps, assistant. 
COLORADO. 
Temperature. —The monthly mean for the state was 4 above the average 
of the fast three years. Highest monthly mean, 33.4, at Cafion City; lowest | 
monthly mean, 4.5, at Gunnison; maximum, 84, at Breckenridge; minimum, 
—$9, at Gunnison; greatest local monthly range, 110, at Breckenridge; least | 
local monthly range, 45, at Moraine. | 
Precipitation.——The monthly precipitation was about the average; greatest 
monthly, 2.08, at Durango; least monthly, 0.00, at Monte Vista. 
Wind, —Prevailing direction, west.—Prof. F. H. Loud, Colorado Springs, | 
director; W. 8. Miller, Corporal, Signal Corps, assistant. 
ILLINOIS, 


Temperature.—The mean temperature for the month was 10 above the nor- | 


mal of the past fifteen years; maximum, 74, at Jordan’s Grove, Mascoutah, 
and McLeansborough, 12th; minimum, —18, at Woodstock, 22d. 

Precipitation—The average for the month was about 3.37 above the nor- 
mal of the past twelve years; greatest monthly, 14.62, at Atwood; least 

ind.—Prevailing direction, northwest.—John Craig, Sergeant, Signal 
Corps, Springfield, tn charge. 
INDIANA. 


Tem ¢.—The month was warm throughout; the mean temperature is 
the highest on record for any month of January for the last nine years, ex- 
cept January, 1880, which was warmer ; highest monthly mean, 45.7, at Mar- 
engo; lowest monthly mean, 33.5, at Logansport; maximum, 72, at Scales- 
ville, 11th; minimum, —3, at La Fayette, 24th; greatest local monthly range, 
78, at LaFayette; least local monthly range, 51, at Marengo. 

Precipitation.—The precipitation, mainly in the form of rain, was greatly 
in excess, in fact the amounts are the greatest ever measured in Indiana in 
any January on record; the average excess above the normal is 3.76; greatest 
monthly, 11.90, at Huntingburgh; least monthly, 2.48, at Logansport. 

Wind.-- Prevailing direction, southwest.— Prof. H. A. Huston, La Fayette, 
director; C. F. R. Wappenhans, Sergeant, Signal Corps, assistant. 


TOWA WEATHER CROP BULLETIN SERVICE. 


Temperature.—Highest monthly mean, 28.9, at Keokuk; lowest monthly 
mean, 11.2, at Pen 200 maximum, 64, at Keokuk, 11th; minimum, —27, at 
Fayette, 22d; greatest local monthly range, 81, at Glenwood; least local 
monthly range, 56, at Maquoketa. . 

Precipitation.—Greatest, 3.80, at Grinnell; least, 0.99, at Larrabee. 

Wind. —Prevailing direction, northwest.—G. M. Chappel, Sergeant, Sig- 
nal Corps, Des Moines, in charge, Iowa Weather Crop Bulletin Tueion 

KANSAS, 

Temperature.—The mean temperature for the month was 2 above the nor- 

mal; highest monthly mean, 37.8, at Oswego; lowest monthly mean, 19.4, 


near Concordia; maximum, 79, at Englewood, 9th and 30th; minimum, —22, 
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at Seneca, 16th; greatest local monthly range, 88, at Scott City; least local 
monthly range, 60, at Buffalo Park; greatest daily range, 57, at Gove City, 
Ist; least daily range, 3, at Dodge City, 12th, and at Kellogg, 26th. 

Precipitation.—Greatest, 8.73, at Marmaton; least, 0.10, at Weskan. 

Wind.—Prevailing direction, northwest.— Prof. J. T. Lovewell, Topeka, 
director; T. B. Jennings, Sergeant, Signal Corps, assistant. 

KENTUCKY. 

The month was characterized by an excess of rainy and cloudy days. 

Temperature.—The temperature was 10 above the normal for the month; 
maximum, 77, at Pellville, 4th; minimum, 10, at Owenton, 22d; greatest 
monthly range, 58, at Pellville, Richmond, and Louisville; least monthly 
range, 50, at Franklin. 

Precipitation.—Greatest, 7.69, at Murray; least, 3.66, at Ashland. 

Wind.—Prevailing direction, south.—Dr. FE. A. Grant, Louisville, director, 
Frank Burke, Sergeant, Signal Corps, assistant. 

LOUISIANA. 

Temperature.—The average temperature was nearly 14 above the January 
normal for the northern section, and a little over 10 for the southern section. 
Highest monthly mean, 66.3, at New Iberia; lowest monthly mean, 56.4, at 
Farmerville; maximum, 88, at Convent, 27th; minimum, 21, at Minden, 16th; 
ty 0 i monthly range, 59, at Amite; least local monthly range, 30, at 

ort Eads. 

Precipitation.—The deficiency in northern Louisiana is about 0.25, and in 
southern Louisiana a little over 4.00; greatest, 8.38, at Coushatta; least, 
0.61, at Thibodeaux. 

Wind.—Prevailing direction, south.—R. EF. Kerkam, Sergeant, Signal 
Corps, New Orleans, in charge. 

MICHIGAN. 


the lack of snowfall in the central and southern portions of the state. 
Temperature.—The mean temperature was 7.6 above the normal of fifteen 
ears; highest monthly mean, 36.7, at Benton Harbor; lowest monthly mean, 
12.6, at Atlantic; maximum, 68, at Williamston, 16th; minimum, —20, at 
Crystal Falls, 22d; greatest local monthly range, 64, at Williamston; least 
local monthly range, 34, at Gaylord; greatest daily range, 46, at Gulliver 
Lake, 18th; least daily range, 0, at Y Tanti, 6th. 

Precipitation.—The average for the month was 1.17 above the normal of 
fifteen years; greatest, 5.90, at Atlantic; least, 1.41, at Hayes. 

Wind.—Prevailing direction, southwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 

MINNESOTA. 

In the southeastern part of the state, and at Moorhead, the temperature 
was about 2 above the normal, while in other portions of the state it was from 
2 to 8 colder than usual. The precipitation was greatly in excess at Saint 
Vincent; there was a eunsbdoeable deficiency at Moorhead; in other portions 
of the state the departures were not remarkable. 

Temperature.—Highest monthly mean, 16.8; lowest monthly mean, —9.3, 
at Saint Vincent; maximum, 49, at Mankato; minimum, —38, at Saint Vin- 
cent, 7th and 21st, and at Pokegama Falls, 16th; greatest local monthly range, 
83, at Pokegama Falls; least local monthly range, 61, at Rolling Green. 

Precipitation.—Greatest, 1.98, at Saint Vincent; least, 0.10, at Morris. 

Wind.—Prevailing direction, northwest. — John Healy, Private, Signal 
Corps, Saint Paul, in charge. 

MISSISSIPPI. 

Temperature.—The mean temperature for the month was 11.4 above the 
normal; maximum, 88, at Summit, 10th; minimum, 20, at Louisville, 17th. 
The daily range of temperature was generally small, being less than 10 on 
eight days, and less than 16 on twenty days. 

Precipitation.—The rainfall was very unequally distributed, the northern 
section getting nearly its normal, while the southern section received very 
much less than the normal amount. 

Wind.—Prevailing direction, south or southeast—R. B. Fulton, Signal 
Corps, University, director. 

MISSOURI. 

Temperature.—Maximum, 81, at Protem; minimum, —16, at Langdon. 

Precipitation.—The greatest rainfall occurred along the Missouri and Mis- 
sissippi rivers from New Haven to Genevieve, and southwestwardly from the 
latter place to Ironton, both of which report 10.5. The rainfall decreased to 
the west and northwest parts of the state to from 2.00 to 3.00.—Prof. Fran- 
cis E. Nipher, Saint Louis, director. 

METEOROLOGICAL REPORT OF THE MISSOURI STATE BOARD 
OF AGRICULTURE. 


The month was noted for the high temperature and excessively heavy rains. 

Temperature.—The temperature ranged from 8 in the northern, to 12in the 
southern, portion above the normal for January; Highest monthly mean, 45.6, 
at Protem; lowest monthly mean, 21.8, at Oregon; maximum, 81, at Pro- 
tem, 26th; minimum, —19, at Conception, 11th; greatest local monthly 
range, 81, at Oregon; least local monthly range, 56, at Warrenton, Kans. 

Precipitation.—Greatest, 10.50, at Ironton and New Haven; least, 1.27, at 
Leavenworth, Kans. 

Wind.—Prevailing direction, south.—Levi Chubbuck, Secretary of State 
Board of Agriculture, Columbia, director; A. L. McRae, Sergeant, Signal 
Corps, assistant. 


The features of the month are the high temperature, excess in rainfall, and | local monthly range, 39, at Nantucket; 


NEBRASKA. 

Tem re.—The month opened and closed with mild pleasant weather, 
and cold weather prevailed from the 12th to the 24th; maximum, 72, at Mul- 
len; minimum, —384, at Fort Niobrara. 

Precipitation.—Over 2.00 fell in the southeastern portion of the state, from 
1.00 to 2.00 in the east-central portion, and less than one inch in the remain- 
der of the state, including a smal! area in Saunders and adjacent counties. — 
Prof. Goodwin D. Swezey, Crete, director; G. A. Loveland, Sergeant, Signal 
Corps, assistant. 


NEVADA, 

Temperature.—The month has been characterized by low temperature and 
heavy snow. The mean temperature for the state is 2.7 below the normal ; 
maximum, 78, at El Dorado Canyon, 28th; minimum, —42, at Elko; these 
extremes were very severe on all stock on the ranges throughout the northern 
portion of the state. 

Precipitation.—The precipitation was generally in the form of snow and 
very heavy, except in the southern portion of the state, where light rain oc- 
curred. The average for the state was 1.59 above the normal for the month; 
greatest, 9.30, at Ruby Hill; least, 0.49, at El Dorado Canyon. 

Wind.—Prevailing direction, south.— Prof. Chas. W. Friend, Carson City, 
director; H. E. Wilkinson, Corporal, Signal Corps, assistant. 

NEW ENGLAND METEOROLOGICAL SOCIETY. 


The weather in New England during January:may be characterized as 
cloudy, very warm, and dry. The average temperature for January for twenty- 
five stations, having rors for more than ten years, was 5.4 above the normal. 

Temperature. — Highest monthly mean, 37.9, at Block Island; lowest 
monthly mean, 16.0, at Fairfield; maximum, 69, at Olneyville, 12th; mini- 
mum, —23, at Orono, 10th; greatest local monthly range, 81, at Orono; least 

reatest daily range, 56, at West Milan, 
25th; least daily range, 0, at Calais, 1sth, 

Precipitation.—Greatest, 4.66, at West Milan; least, 1.26, at Shelton. The 
average precipitation for January for thirty-four stations, having records for 
more than ten years, was 1.17 below the normal. : 

Wind.—Prevailing direction, northwest.— Prof. William H. Niles, Boston 
Mass., president; Prof. Winslow Upton, Providence, R. I., secretary; L. G. 
Schultz. Sergeant, Signal Corps, assistant. 

NEW JERSEY. 

Temperature.—The mean temperature for the month was 11.8 above the 
average; highest monthly mean, 45.3, at Cape May C. H.; lowest monthly 
mean, 37.1, at Madison; maximum, 78, at Cape May C. H., 12th; minimum, 
12, at Highland Park, 22d; greatest local monthly range, 61.3, at Egg Har- 
bor City; least local monthly range, 45.5, at New Brunswick; greatest dail 
range, 43, at Cape May C. H., 13th; least daily range, 0.5, at Princeton, 3d. 

Precipitation.—The average for the month is 0.65 below the normal; great- 
est, 3.22, at Plainfield; least, 1.05, at Asbury Park. 

Wind.—Prevailing directions, northwest and southwest.—E. W. McGann, 
Sergeant, Signal Corps, New Brunswick, in charge. 

NEW YORK. 

Temperature.—Maximum, 69, at West Point, 3d; minimum, —15, at Platts- 
burgh Barracks, 10th and 11th; greatest local monthly range, 79, at Platts-. 
burgh Barracks; least local monthly range, 45.1, at Madison Barracks and 
Sacket’s Harbor. The monthly mean temperature was everywhere above the 
normal. 

Precipitation.—The rainfall was generally above the average, excepting 
in the Hudson Valley, where large deficiencies were reported; greatest 
monthly, 7.24, at Constableville; least monthly, 0.99, at Ardenia. 

Wind.—Prevailing direction, west.—Prof. £. A. Fuertes, Ithaca, director ; 
I. W. Brewer, Private, Signal Corps. assistant. 

NORTH CAROLINA. 

The mean témperature for the month was 10 above the normal, and the rain- 
fall was 4.00 below the average. 

Temperature.—Highest monthly mean, 57.2, at Wilmington and Black- 
man’s Mills; lowest monthly mean, 41.7, at Highlands; maximum, 85, at 
Clarkton, 27th; minimum, 10, at Highlands, 17th; greatest local monthly 
range, 66, at Clarkton; least local monthly range, 41, at Southport and Hatteras, 

Precipitation.—The rainfall was most abundant in the western portion of . 
the state, but did not reach the normal there; greatest monthly, 4.68, at 
Chattanooga, Tenn; least monthly, 0.33, at Blackman’s Mills. 

Wind.—Prevailing direction, southwest.—Dr. Herbert B. Battle, Raleigh, 
director; C. F. von Herrmann, Sergeant, Signal Corps, assistant. 

NORTH AND SOUTH DAKOTA. 

Temperature.—The monthly mean temperature was 6 below the normal; 
highest monthly mean, 14.8, at Spearfish, 8S. Dak; lowest monthly mean, —9.3, 
at Saint Vincent, Minn; maximum, 59, at Valentine, Nebr., 30th; minimum, 
—40, at Gallatin, N. Dak; greatest local monthly range, 83, at Valentine, 
Nebr.; least local monthly range, 59, at De Smet, 8S. Dak; greatest daily 
range, 58, at Fort Buford, N. Dak., 24th; least daily range, 4, at Valentine, 
Nebr., 14th. 

Precipitation.—The monthly average for the state was about 0.18 above the 
normal; greatest monthly, 2.10, at Spearfish, S. Dak.; least monthly, 0.00, at 
Millbank, 8. Dak.—S. W. Glenn, Sergeant, Signal Corps, Huron, in charge. 

OHIO, 
re.—This was the warmest January of which there is any record 


Tem 
The mean temperature in the northern, middle, and southern 


in the bureau. 
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sections was 12.0, 12.4, and 12.3, above the average for the sections. The 
mean for the state was 12.2 above the average for January; maximum, 75, at 


Hanging Rock, 12th; minimum, 0.7, at Wauseon, 22d; greatest daily range, | 
10.8, at Toledo, 18th; least daily range, 3, at Columbus, 27th, New Alexandria, | 


éth, and Cleveland, 7th. 

Precipitation..—The precipitation in the northern, middle, and southern 
sections was 1.22, 1.77, and 1,08 above the average for the sections. The mean 
for the «tate was the heaviest rainfall on record for January, and 1.66 above 
the average; the greatest monthly, 8.33, at West Milan, is the largest rainfall 
ever reported from a station of the bureau for January.— Prof. B. F. Thomas, 
Columbua, director; Lieut. Charles EB. Kilbourne, secretary; C. M. Strong, 
Corporal, Signal Corps, assistant. 

OREGON, 


The month was remarkable for its general low temperature, and western 
Uregon tor ite excessive precipitation. 

Temperature.—The mean temperature was 5.9 below the normal, the de- 
partures ranging from 3.3, at Albany, to 8.3, at The Dalles. Highest monthly 
mean, 58.9, at Gardiner; lowest monthly mean, 15.8, at North Powder; maxi- 
mum, 60, at Pendleton, 20th; minimum, —24, at Jordan Valley, 7th. 

P’vecipitation.—The average precipitation was 1.76 above the normal. It 
was greatly in excess in western Oregon, and slightly deficient in the eastern 
vortion of the state; greatest, 21.86, at Gardiner; least, 1.13, at Heppner. 

‘be snowfall was anusually heavy—over six feet falling in Columbia county. 
Generally in western Oregon, save on the coast, from one to six feet fell. 


Wind.—Prevailing direction, southwest.—Hon. H. E. Hayes, Master State | 
Grange, Oswego, director; B. 8. Pague, Sergeant, Signal Corps, assistant. 


PENNSYLVANIA. 


Temperature.—The mean temperature for the state was about 11 above the 
normal, which makes this the warmest January since 1880; greatest local 
monthly range, 67, at Blue Knob; least local monthly range, 46, at Annville, 
Catawiesa, and Myerstown; greatest daily range, 44, at Chambersburgh, 12th; 
least daily range, 2, at Tipton, 7th; maximum, 77, at Coatsville, 12th; mini- 
mum, —2, at Blue Knob, 22d. 

Precipitation.—The average was about 0.30 below the normal. The western 
part of the state received an excess, and the eastern portion a deficiency; 
greatest monthly, 6.87, at Clarion; least monthly, 1.47, at Bloomfield. 

Wind.—Prevailing directions, west and northwest.— Under direction of the 


| Franklin Institute, Philadelphia; T. F. Townsend, Sergeant, Signal Corps, 


SOUTH CAROLINA. 

Temperature.—Highest monthly mean, 59.4, at Charleston; lowest monthly 
mean, 49.7, at Spartanburgh; maximum, 81, at Conway, 8th; minimum, 17, at 
Spartanburgh, 18th; greatest local monthly range, 62, at Spartanburgh; least 
local monthly range, 38, at Port Royal. 

Precipitation.—Greatest monthly, 2.75, at Walhalla; least monthly, 0.28, at 
Port Royal.—Hon. A. P. Butler, Columbia, director; J. W. Cronk, Private, 
Signal Corps, assistant. 

TENNESSEE. 

The month was in many respects rather a phenomenal one. The high tem- 
perature during the first half, the mild weather during almost the entire month, 
the abnormal rainfall, the prevailing high winds, and the large percentage of 
cloudiness, all combined to render it a remarkable and very disagreeable month. 

Temperature.—The mean temperature was 13 above the average for the past 
seven years; highest monthly mean, 53.4, at Cog Hill; lowest monthly mean, 
46.1, at Rugby; maximum, 79, at Woodstock, 11th, and at Memphis, 12th; 
minimum, 16, at Rugby, 7th; this was the highest January minimum during 
the past seven years. 

monthly, 10.70, at Bolivar; least monthly, 2.90, at 
reeneville. 

Wind.—Prevailing direction, south.—J. D. Plunket, M. D., Nashville, 
director; H. C. Bate, Signal Corps, assistant. 

TEXAS. 

Temperature.—The abnormally high temperature of the two preceding 
| months continued during January; a cold wave passed over the state during 
the 16th. The average temperature was considerably above the normal; the 
greatest departure was near the coast, where it was 12; from the coast it 
gradually decreased northward to the Panhandle, where it was 8. The mean 
temperature ranged from 88, at Hartley, to 69, at Brownsville; maximum, 84, 
at CoHege Station, 29th, and at Gallinas, 31st; minimum, 2, at Hartley, 21st. 

Precipitation.—The precipitation varied from 2.00 to 10.00 east of the 
ninety-eighth meridian, which is slightly in excess of the normal; between 
the ninety-eighth and one hundredth meridians the amount was less than fifty 
_per cent. of the January normal, while west of this it ranged from 0.50 to 
1.00, which is slightly in excess of the normal.—D. D. an, Galveston, 
director; I. M. Cline, Sergeant, Signal Corps, assistant. 


NOTES AND EXTRAOTS. 


COMPARISON OF ANEMOMETERS. 
[ By Assistant Professor C. F. Marvin. 


In the Monruty Weature Review for February, 1889, a brief account was 


given of experiments made upon a large whirling apparatus to determine the 
proper formula to be used with the Signal Service anemometer in order to 
accurately compute wind velocity. 


With the very satisfactory results thus obtained from the whirling machine | 


experiments as a basis for subsequent comparisons, it has been found that ane- 
mometers of different dimensions when exposed to the same wind do not give 
even approximately the same wind velocity. A brief study of this question 
was made about a year ago and the conclusion reached that anemometers hav- 
ing cups and arms of relatively considerable weight did not follow closely the 
sudden fluctuations of ordinary winds, and, in consequence, had a tendency 
to indicate too high a wind movement. More queued observation, involving 
the comparison of a much greater variety of anemometers, has shown that this 


veculiarity ia not confined to heavy cups alone, but is exhibited by others as well. | 


_ of velocities desired, it is found the data is still insufficient in some respects. 
| However, the observations have been reduced and the constants of the Signal 
| Service anemometer computed. 

In attempting to compute corrections that may be used to reduce the wind 
velocities heretofore observed by the Signal Service to more accurate values, 
one is at once confronted by the most serious difficulties in that the highest 
velocities at which accurate experiments have been made are far below many 
of the observed velocities. Owing, moreover, to the very imperfect knowledge 
of a correct dynamic theory for the Robinson anemometer, the empirical 
formule ordinarily used cannot be depended upon for correct values for ve- 
locities beyond the experimental values. This fact is very evident from an 
inspection of the senile given in the table below, which contains values de- 
duced from different formule, commonly used by meteorologists in this con- 
nection. The formule used are as follows, and apply to the Signal Service 
anemometer having cups 4 inches in diameter on arms 6.72 inches long: 

(a) V=8v. Robinson formula. 
(b) V =.225 + 3.148 v — .0362v (whirling machine). 


Starting with accurate whirling machine experiments, the results obtained | Sewn > ea : 
show that of anemometers exposed to the same wind those whose cups and is v= means -0407 v, (b) reduced to open air. 


arms are of slender proportions indicate a higher velocity than that shown 


by anemometers whose cups and arms are of compact proportions. The terms | 


slender and compact, in this connection, refer to the relation existing between 
the diameter of the cups and the length of the arms. Anemometers whose 


arms from the axis to the centres of the cups are nearly two or more times the | 
diameter of the cups are considered as being of slender proportions, while | 


(e) log. V = .509 — .9012, log. v. 
| V is velocity of wind in miles per hour; v is velocity of centres of cups in 
miles per hour. 


"elocity of wind, in miles per hour, as determined by various formule. 


those whose arms have a length only a little greater or even less than the di- “ o at 
ameter of the cups are said to be of compact pro ortions. | 3 | 26. | | Corrections. 
While the differences in the velocities indicated by the various anemometers| | | — 

may arise from the circumstance that on the whirling machine the anemometer | S23 | b+e | SE 

is in motion while in the open air the air is, itself, in motion, yet such isnot) | | bia | | 

believed to be the case, but rather that the result is brought about bythe gusty| 32 hl bf wer we 
ee and violently fluctuating character of open air winds. - —| - 
From a study of many detailed facts derived not only from open air com- | 282 | 272 | 2.57 | + 024 t 0.22 

parisons, but also from whirling machine experiments, it is considered that, of| 5° | 5-36 5-07 I. ro 5-12 |— .32 | +0.12 0. oF 

the actual wind movement. AS t ve regu ar Signal Service anemometer is 0 20-0 | 19.57 18.14 I. 17-31 17-385 | — 2.69 |—2.1 — 1.36 

comparatively slender proportions, it is therefore necessary to change, to some | 25-° 23-90 | 22.05 1.08 21.51 21.82 | — 3-49 | — 3-18 _ 2-95 

»xtent, the constants found from the whirling machine experiments, | 25-71 = 

the im Lica ions 0 1e anemometer in @ gusty an uctuating winds 0 e 40-0 35-70 | 32-40 1.10 34-14 | O33 — 5-86 — 6.67 — 7.60 
open air may be more nearly correct. §0- 0 42-56 42-56 40- — 7-44 | — 9-24 —11.82 
Notwithstanding that have been in progress for several weeks, te 
‘ yet there are so many disturbing elements entering into accurate investigation 0.0 b1.97 §2. 21 1.19 -23 | 69.22 | —13.77 —20.78 | —37-79 


of this kind and the more or less confplete elimination of which is of im- 
Sia portance that, being obliged, also, to depend upon the weather for the range 


* Highest velocity experimentally observed. 


4 


MONTHLY WEATHER REVIEW. 


ditions. The column headed 6 = ¢ shows how much the original values from 
the whirling machine experiments have been changed to adjust to open air con- 
ditions. The next two columns contain results by different equations, all purely 
empirical. The last three columns contain corrections in miles per hour by 
which wind velocities computed to the Robinson factor can be reduced to 


those given by the other equations. 


No experiments have been made beyond thirty-two miles per hour, and 
none of the formule can be safely depended upon for more than forty miles 


per hour. 


Formula ¢ fits the experiments, so far as they go, far more closely than any 
other, but its mathematical form is such that values by it at points beyond the 


experiments are extremely doubtful. 


hough formula ¢ does not fit experiments very well, values at high veloci- 
ties are possibly more nearly correct than by the other formule. 

As by far the greater majority of wind velocities recorded throughout the 
United States are below thirty-five miles per hour, it is believed that formula 
¢ will give a very close approximation to correct wind velocities, and the last 
column contains the corrections, in miles per hour, to be applied to past 
records to reduce the velocities computed by the Robinson factor to the more 
correct values. If velocities beyond thirty-five miles per hour are corrected 
at all, it is believed better to use the corrections in the next to the last column. 
It is not believed advisable to apply corrections to observed velocities higher 


than forty miles per hour. 


Formula ¢ is recommended for the Signal Service anemometer for all ve- 


locities up to thirty-five miles per hour. 


I have already pointed out a noticeable error in com 
h a formula as c when the observations em 

of velocities. For example, if the total movement of the anemometer during 
twenty-four hours be used to reduce a mean hourly velocity the result will, 
unless the wind velocity has been almost constant, be noticeably different from 
that obtained by taking the mean of the twenty-four hourly velocity. 
arises from the fact that in the twenty-four hour mean the square of the mean | 
velocity of the centres of the cups is used in the formula, while in the case of 
the mean twenty-four hourly velocities the mean of the square of the cup ve- 
locities is used. Itis scarcely necessary to say that the latter is the more correct. 
Much valuable information as to the action of the anemometer, not only at 
high velocities, but also when subjected to violently fluctuating winds, is yet 
to be gained from carefully conducted whirling machine experiments, pro- 
vided they can be carried on under favorable conditions such as obtained in 


velocities by suc 


those already made at low velocities. 


Meteorological record of Army post surgeons, voluntary, and other co-oper- 


ating observers, January, 1890. 


Meteorological record of voluntary observers, &c.—Continued. 


Precip’n. 


California—Cont’d. 


SOY 


National City !..... 


Sacramento(r)..... 


Santa Barbara ( 1). . 


SLR BE SEES 
Or OWNS 


Santa Maria........ 


8 

Stockton(1)...... ee 
Susanville*ft....... 
Andersonville h.... 


BS 


Vacaville (1)*.....- 

Walnut Creek ..... 

Willow (1)f. ...... 
Colorado. 


Fort MePherson...| 75 


Milledgeville*t.... 
il 


uting mean wind 
race a great range 


Cheyenne Wells... 


SSS 
© 


Fort Logan ...... oe 


Glenwood Springs .| 55 


R852 
N DON AS ONIN 


‘Temperature. 
Stations. Stations. 
— 14 | = = = 

Alabama. | ins. Arkansas. 
Bermuda *f........| 80 26 | 0.15 || Arkansas City 
Butler 76 | 26 | 58-0 2.19 || Camden 
Citronelle......... -| 84 | 26 | 63.1 1.51 |) Comway..... ese 
Columbianat...... 74 25 4-41 Dardanelle......... 
Decatur (1) 3-28 || Forrest Cityt...... 
Double 74 | 22 | 53-8/ §-75 | Harrisburgh....... 75 
Elkmontt.......... 75 | 17 | §0-2/| 3-60 | Heber........ 76 
Evergreen 1.07 | Helena (r)t........ 
Fayette C. H.f...... 7 24 | 52-5 | 4-60 | Hot Springs ......° 
Gadsden t.......-. ee | Huntington ...... oo] 7 
Greensborough t...| 76 31 | 57-0 3-42 || Lead Hill.......... 8 
Livingston (r1)......| 78 27 37:2 1-67 Little Rock B’ks. 
Mt. Vernon B’ks...) 81 25 1.6 | 1.68 | Lonoke..... 
Fine Ape 1637 || Newport(r)t....... 
Tuscum | §1-4 | 6.33 Ozonef...... ee 
Valley H 49-6 | 3-91 
Wiggins | 60. I. uttgart Tf... ...... 

Juneau..... | 17-4 22 Washingtont..... 

Arizona. Winslow*t.........| 
Ash 59 26 | 44-0 13 California. 
Cooley's Alcatraz Island .... 
Dragoon... Anderson ..........| 


Dos Cabes0s 
Fort 9 


Tucson (1)f........| 76 24 | 47-8 
Walnut 
Willow Springs 


3- 
2. 
3-20 
2-11 
1.28 
37-9 2.17 
Fort Bowie ..... eee 19 | 45-0 0-78 | Berkeley ..... bee 
Fort Grant. ........| 73 19 | 45:4 1.58 | Centreville *...., 
Fort Huachuca ....| 62 Ir | 42.1 1.50 | Colegrove .. 
Fort McDowell ....| 82 24 | 48-9 | 0.87 || Evergreen ......... 
Fort Mojave. ...... 7 26 | 44-0| 2.80 | Ferndale*........ 
Fort Verde ........ 71 17 | 41-0 1.37 || Fort Bidweil.. ... 
Gila Bend*.........| 68 34 | 50-6 0.00 Fort Gaston ....... 
Holbrook .........-| 6 23 | 33-7 | 0.60 | Fort Mason........ 
Lochiel *.........++| 75 12 | 44-3 | 3-06 50 
Natural Bridge ....|.....|..... 4-00 Grass Valley....... 
Sachse’s Ranch 1-54 | Hydesvillet.......| 53 
San Carlos.......... 78 16 | 46-5 | 2.10 | Lowa Hill* .........| 50 
Strawberry fF... 3-35 || Jolon ........ ee 
TOVIBtON Juliant ........ ee 
27 
77 
98 


Kit Carson.........| 
LAMAL. 
Las Ahimas........! 


Longmontg........| 


Jordans Grove*....| 74 


| Precip’n. 


Moraine . 45 


PN Of H WOO ew 


Ranch near Como..! 41 


Villa Grove 
Watkins ........ 


Birmingham .......|... 


Clark’s 
Colchester ....... ee 
Falls Vill 


YEVOSS 


Hartford 
Lehanon ........+. 


Angel Island.......) 
Benicia Barracks .. 


SREBR 


seeses 


New Hartford (1)*.| 54 | 
60 | 


South Manchester .|......... 


Columbus........ 


SIIESKE: 


Wallingford ....... 


West Simsbury... ., 


La Grange *....... 


District of Columbia. | 
Washington B’ks..' 73 


4 
70 7 | 38-5 
Huntingburgh ...... 70 | 44.2 


| Lewis Creek..... 
|| Los Banos *........) 62 


Temperature. 


( Fahrenheit. ) 
| 
7/8/18 
= = 
lorida. | | | © 
| Altamonte Springs!) 87 | 47 | 67-0 
87 50 | 66.6 
8 | 37 65-3 
| | 63.8 
| 46 | 62.4) 
89 37 «| 65-1 
75 40 62.7 
44 | 6.0 
79 5! 64-8 | 
Merritt's Island 81 56 | 69.6 
81 45 63-4 
St. Francis B’ks ...| 79 | 43 | 64-6 
cosecece 79 | 34 60.1 
Seccees 83 | 52 | 66.9 
Coecccscces 7 | 38 | 60.5 
98 | 29 | 63-5 
72 | 51-4 
72 26 SI-3 
83 34 62.4 
25 | $0-7 
80 | 30 | 55-9 
26 | 52-0 
74 | | 53-2 
Hephzibah* .......| 74 | 32 6.2 
coves 73 | 24 | 
| 28 | S35 
| 26 | 55-0 
| 26 | §0-4 | 
79 36 60.5 
eta Ford*...| 72 26 | 49-0 
idaho. 
Boisé Barracks ....| 51 |—12 | 21-5 
40 |—22 | II-9 
Fort Sherman.....| 45 |—19 | 18.8 
3 i—9 | 25-3 
4t | 12-4 
| 
TTT | 66 | 31-9 
60 —8 | 27-9 
|—7 | 29-6 
Beardstownft....... 
| 63 |—2 | 32-8 
Belvidere .......... 146 |—8 | 26.8 
| 7e 7 40.0 
| 70 6 | 337 
66 | 35-4 
| 72 5 39°5 
58 > 29.3 
6o | 32-4 
hosed sees | 72 16 | 43-2 
Greenville ........+| 73 3 | 37°4 
see |} 62 |—2 | 31-8 
|63 5 | 
9 | 39-5 
6o —7 28.3 
-| 48 |—11 | 23.0 
72 4 7°9 
| 70 7 | 
eovcccee| 74 4 | 3-4 
McLeansborough ..| 74 8 | 42.2 
7° 9 39°5 
|56 |—6 | 28.3 
|= 2 32-2 
| 70 6 | 38-7 
66 —4 | 33-5 
Peoria (1)*t.......- 
66 |—2 | 32-8) 
—4 | 351 


| 53 | 25-6 

|—1o | 26.3 

Rock Island Ars’l..| 57 |— 7 | 28.8 

| —2 | 30.5 

| 2 31.6 

South Evanston... 

oo 54 8 | 27.2 

64 |—2 | 33-3 

| —7 26.6 

| 66 4 | 35-9 

| 530 20-3 

|| Woodstock ........| 52 | 24-2 

64 6 34-9 

| 67 | 42-1 

7 | 40-7 

Cannelton.......... 7° 12 | 4l+4 

3 34-0 

. 10 40.1 

68 4 4c.0 

65 2 34-9 

De Gonia Springs... 70 16 | 43-7 

63 33-6 


‘ 


~ 


NNNW 


JANUARY, 1890. 23 ‘ 
The first column gives velocities computed by the long-used “ Robinson fac- TT) 
(3). The next column, contains corresponding values computed by a | Ton ¥ 
uadratic equation obtained directly from whirling machine experiments. (Fahrenheit.) 3 
c gives the results from this equation when adjusted to open air con- Stations. 
2 
3 
Mendocino. 0. 24 
| go » 18 
Oakland (1)*.......) 57 31 | 0. 69 
Pasadena .........-| 68 29 
| Presidio of San F...| 60 30 0. 08 : 
Riverside*.........| 66 26 0- §9 
58 ar 
| Salinas 309 oO. 
| 64 a4 j 
Sa 62 | 29 0. 32 
62 (20 0.78 
0. 26 
0.97 
2.90 
59 | 30 | 42.8 2+ $6 
27 | 44-2 77 2.52 
26 53 39 
| 4-55 4 
Agate 62 2 | 29-0 40 2.87 
Apishapa .........-| 68 8 | 27-5 20 3-41 
| SL 19-1 | 9° 0. 09 3 
72 |—18 | 35-2 | [70 
| Breckenridge ....-. 84 |—26 | 22.7 os 3°25 
Brush... 30 1-75 
73 I 3s 0-97 
Cafion City ........| 69 1 | 1-97 4 
60 | 10 2.45 
Deer Trail ........-| 60 |—1o | 30 0. 29 
Deltat 56 |— 4 | 80 
Denver (Jes. Col)..| 70 5 13 1.70 
First View.........+| 70 os 3-05 
Fort Collins .......| 66 |—13 | 13 
Fort Crawford .....| 59 6 0. 56 14-62 
Fort Lewis ........| 51 |—17_ | 5-20 eee a 
0. 13 24 
Fraser® 27 1.40 ‘75 
Fruita 52 0. 87 35 
51 0-35 gt 
Greeley 65 I 0.10 00 
Gunnison ......-.++| 55 |—39 | levees 59 
Hugo 70 1o | 06 
Husted ............| 65 | 0. 09 68 
— —— idaho Springs... 55 0. 30 00 \ 
rature. 6B | o 0. 05 35 
2 Le 45 0.42 
| Pas Magnolia........+.| 59 —3 0. 50 41 
Monte Vista .......| 55 |—20 0. 00 12 
12| Palmer Lake.......| 58 |— 4 0.20 76 
49-8 15-2 | 0.34 39 
49 | River Bend ........] 73 | 2 | 30-2 19 
53-4 65 | Rocky Ford........|..+../—10 21.4 | 0.34 00 ; 
| San Luis Ex.Sta...) 52 |—16 | 21-1 | 0.10 12 
48.0 22 | Sedgwick ......... 0. 05 77 
47-7 71| T.8. Ranch ........| 54 |—4 | 27.8 | 0.55 a1 X 
| THOM. 4 | 27.4 | 0.07 14 
| 6-99 | Vilas Or 33 59 
52-5 | 4-20 I. 30 
45-6 | 7-37| 3 | 29-7 | %35 47 
51-5 | 9-72| Westcliffe..........| 56 |—11 27-3 | O12 59 
24 | Montezuma Valley) 66/ | 1.67 35 
18 
Connecticut. 65 
| 
99 
o9 
2653 71 
Fort Trumbull ....| 62 13 37-4 | 2-63 - : 
Hartford (1) .......| 65 II 18 
| 31 Manstield .........., 61 | 32-0 | 2-66 7° 4. 
| Meriden............| 60 | 39 
6-75 | Middletown .......| 62 +7 | 2-84 07 
4 0.80 | New Beitain 
22.17 | 12 | 34-0 | 1.26 +28 
—20 7-45 | Sou n®......| 62 12 | 33-3 | 2-15 
| 2 18.29 | |... 2°55 +16 
35 8.20} Thompson.......--| 61 | | 30-2 
| 19.90 | 3°67 5! 
. 18-01 | Voluntown®........60 | 6 | 35-0 | 3-14 97 Ly 
20.87 | Waterbury.........-| 61 | 9 | 31-8 | 2-54 82 
6.12 delaware. | or 
5-17 | Kirkw 18 | 57 
3-11 15 | 44-0 ' 0-42 
f 


24 MONTHLY WEATHER REVIEW. JANUARY, 1890. 
Meteorological record of voluntary observers, &c.—Continued. Meteorological of eoluntary observers, &c. .—Continned. 
Temperature. Tem rature. Temperature. “ Tem rature. 
(Fahrenheit. } Temperature. (Fahrenheit. } | a 
Indiana—Cont'd. ° Ina. Kentucky—Cont'd. | ° 1.4 ins. Massachusetts—Con. eo; Ins. Michigan—Cont'd |. 
Huntington?t....... 3.32 | Brewster ...... pees | 35-9 | 2.43 | Evart........ 47 |- 8 22-3 3-06 
Jeffersonville ..... 70 14 | 44-3 | 60g | Canton® 7° 18 | 45-2 | 6.50 | Cambridge(r)..... jo-0 1.97 Fitchburgh ... 
La Payette JO | 5-81 | Cambridge (7) ..... 63 | 7 | 2.94) Flint...... 62 3 | 2.24 
Logansport ........ 68 1 | | 569 || Falmouth 6. 50 | Chestnut Hill...... | 64 5 | 32-0 | 2 Fort Brady ..... 400/15 | 17-3 | 3 
8 45-7 970 Falmouth (a)f..... 67 14 | 41.6 | 6.50 Chicopee........ Fort Mackinac..... 40 I | 22.0 
| || (2) 7. 6.47 | Clinton 2.00 Fort Wayne...... ++| 66 4 33-4 | 2-94 
65 1 | 8.05 | Prankfort(2)...... 72 | | 44-6 | 6.47 | Cotuit ...... | 63 | 10 | 34-2 | 2-28 | Fremont*...........49 —1 | 27-1 | 3.35 
Mount Vermonl 1 6.54 | Franklint®........ 71 21 | 46-8! 7.91 | Deerfield®........ 60 | 8 | 29-8 |..... Gaylord........ | | 20:0 
Mount Vernon(2) 71 13 42.3 | 6-54 ‘Greensburgh f | Dudley iss | 9 29-3 1-69 Gladwin ...... SE | | | 
Munete 68 B | 3-17 | Fall River(r)......| 60 | 12 | 355 2-91 Grand Rapids.......61 | 1 | 309 2.03 
New Providence ... 72 40-6 5-00 Millersburgh *f.... 67 20 | 47-9 | §-04| 2-17 || 6 2 | 35-0 | 2.63 
Point leabel *...... o | Mount Sterlingt... 6 15 | 43-0 | 4-78 | Fitehburg(1)*.....| | 9 | 25 | 3-13 | Grayling........... j— | 24-5 | 3-22 
Princeton 69 | 10 | | 7-65 | Murray 71 | 45 | 45-2 | Fitehburg(2).. | 6 | 29) 3-24) Gul 40 | 1&7 | 4-33 
Riehmond 4 | 9-3 7.09) Newport Barracks. 7: | | 42.2 | 5-30) Fort Warren... | g | 27-5 | 1-96 || Hanover ........ 62 3 | 36-2 | 4-22 
8.75 | Owentont......... 64 | 10 | 3&5 6. 90 | Framingham ...... | 6 | ga3 | 2-54 | Harrisoni..........| 45 |— 4 | 23.9 
Boalewville 72 “4 7-19 || 6.52 | Gilbertville ....... | 3-42 | Harrisville ........ 25-1 | 4-30 
69 | 42 a 6.9 | Pellvillet......... 77 19 | 45-4 | 7-36| Groton(r)........ | 6 | | 2.85 || Hart....... 54 | © | 31-8 3.70 
Shelbyville ........ @ 36.0 | 7-30 Prineceton.......... 74 1B | 43-4 | 7-55 | Groton (2)......... || | 8 33-3 | 
Spiceland on 5s | 39-0, 90g | Riehmondt........| 72 14 | 1-25 | Heath............ oof | | Hastings .. GE | 2 31-3 | 3-05 
Bunman t & 2 | 30-9 | | Shelbyville?t....... 69 | 14 | 44-0/| 7-12| Holyoke ........... 60 9 | 31-2 | 2-40 || 4 | 1-48 
see 70 1 | 439. 7-37 | South Forkf*...... 74 | 20 | 47-4 | S15) Kendall Green.....| | 2 | | 2-56 Highland Station I | 30.2 3-23 
9-44 Williamesburgh 6-88 | Lake Cochituate | 2-34 Hillman. | 24.6 | 
Worthington ...... 71 4 | |10-69 Lowisiana. | Lawrence .......... 62 | 3 | 2.47 Hillsdale | § | 33-1 
Perrtiory. Abbeville *..... BO | gt | 65-6 | Leicester ........ ves) 58 28.9 2-96 | Hudson............. 65 — 3 | 29-2 6.99 
Caddo Creekh...... 92 10 | Alexandriaf | 8.09 | Leominster.... 2-98 | 60 | | 30-6 | 2.75 
Fort Gibeon....... 78 13 | 43-2 | 995 | Amite City?....... 83 | 24 | 63.2 Long Plain®........ 62 | 6 | 3-07 || 45 —6 | 23-8 | 4.04 
Port Reno .... 5 | 400 | 2-04) Baton Rouge....... Bo | | 62.3 | 1-67 | Lowell (r)......... | 62 6 | 2-75 | Jeddo ......+ | 30-5 | 2.28 
Port Bill ro | 41.6/ Bayou Sara........| 82 Lowell (2) 66 3 Kalamazoo ........) | 31-2 | 3-45 
Fort Supply ....... Sa 4 | | Cameronft,......... 85 27 | 64-9 | 2-10 | Lowell(3) ....+....| 65 29-0 || 63 | | 31-6 | 2-71 
4 1 | 40-5 | 218 || Chataignier®....... 82 30 | 65-3 | Ludiow(r).........) 61 4 | 31-8 | 3.40 Lathrop....... | 17-5 | 4-03 
Healdton 76 | 54-5 | t-22 | Clinton 23 | 57-5 | 1-95| Ludlow (2) ........| # 30° § | 3-17 | Madison ...........| 61 | 3 | 334) 379 
2.35 | Columbia .......... 25 | 58-9 | go| Lymn.......... 30-8 | 2.51 | 
fowa, Convent 88 30 | 64.9 | | Manefield......... -| 63 | 4-15 || Marshall ........../ 62° | 32-0 | 3-14 
Bancroft 4 —20 12-7 | 2.05 | Coushatta(2)f.....| 80 a3 | 8. 38 | Middleborough .. © | 32-9 | 2-77 || 50 | 24-5 | 219 
Belle Pinine®...... 48 —16 | 2 ++| Bo | 2-57 | 62 to | 32-9 | 2-23 || Montague ........-/ 49 | o | 28-3 3-33 
Blakeville *......+. 49 | 99/3 2 | MONBOR | 63 3 | 3-34 || Noble.......... 
—30 14-5 | | Donaldsonville 27 62.6 1.46 | Mount Nonotuck 3-38 North Aurelius. 
Oedar Rapids | 29-8 2-00 || Edgard............ 80 37. 62.0 | &70| Mystic Lake...... eles 279 | North Marshail....| 60 3 | 3t-3)| 4 
Clarinda | 20.7 | 225 || Emilie......... Bt | 32 | 64.4 | Mystic Station... 247 || Olivet..... 8 | gor) 238 
006 5§ -<1o | 26-0 | 2-35 | Farmerville .......' 79 25 | 4-45 | Nahant............. | 31-0 | 2.81 
« 43 14-4 | 1-90 || Girard? a9! 5.02 | New Bedford (1).. +6 | 270 || OF 3 | 2-13 
Des Moines ........ 5! Grand Cane ........ 2 57-0 6. New Bedford (2).. 2.78 Parkville 4-44 
Ragie Grove*....... 48 | 13-5 | 0 35 || Grand Coteau...... 2 | 64-0 | 2-55 | Newburyport (1) .. | 2-85 || Paw 63 | 7 | 33-3) 3-49 
Blader 44 | 19-2 2-05 | Hammond......... fa | 25 | 64.1 | Ne (2)... | Pontiac 60 | 6 | 33-0 | 3-17 
Payettet....... 48 | 16-7 | 1-69 || Houmal,.......... | 64-9) | Northampton... -6 | 2.98 Pulaski®........... 4 | 31-7 | 3-17 
Fort —5§ | 2-49 Jackson Barracks... ..... | $8 North Billerica .. .8 | 2-44 | Rawsonville*...... | 4 | 2-20 
Glenwood (1) 6t | 16.6 Jeanerette ........ &s 3t | 6.0/1. Prineeton....... eee 62 | 3 | | 2.63 
Grinnell 49 | 17-9 | Jonesville ......... 28 | 57-4 | 60 | Randolph lessees 3-00 Roscommon....... 45 | 23-4 | 4-37 
Hampton “4 14-2 074 La Fayette t BO | 29 2-56 | Roberts’ Dam......|..... 3-08 Saint Ignace........! 21-8 | 4.47 
Humboldt ®........ 14:5 Lake Charles . 82 25 62.2 3-30 | Royalston®. sol | Saint John’s ....... 53 3 29-4 | 2-23 
Independence*..... 45 —to | 17-4 Liberty Hill 25 | 57-7 | 5-86) Salem ++| 2-44 Sand Beach .. +| 57 9 | 27-9 | 2-37 
low 52 ro | 23-9) 275 || 83 | 31 | 63.7 1-10| Somerset®......... | 60 9 | 35-4 2-24 | South Albion....... or | 9 | 36-5 | 3 
47 | 11.2 | Mandeville ........ 79 | 27 | 64-3) 1-12| Springfield Armr’ | to | | 2-67 60 | | 309 
Markeville*r....... B2 | go | 62.6 | 5.32] Taunton +} 64 | 6 | 34-5 | 3-09 | Stockbridge........|...../... 3-38 
S4 | 19-2) 1-09 Maurepas.......... | 29 | 63-6 1.60] Taunton (2)...... 62 | 6 | 33-7 | 3-28 | Thornville........ 63 3 | 32-9 | 3-38 
Manaon 46 15-1 | 2-69 || Melville f.......... 83 | 27 | 65-8 | Taunton (3)........ 62 | 34-2 | 2-89 Traverse City (2)... 44 2 | 24-2 | 5-05 
Maquoketa® ....... 48 | 24.8) 3-19 || Mindent........... at | §7-2 3-22| Wakefield...... sees) 60 | 6 | 34-0 | 2-50 | Vandalia..... ..... | 58 5 | 31-1 | 3-29 
MoOausland*®...... s2 —6 | 27-2) 1:68) 76 26 | 56.0 | 5-72) Waltham ..... 2.30  Vienna....... Ge 
Monticello *,...... 47 —1t4 | 21.7 | 1.90) New Iberia.. ...... go | 66.3 | 1-88) Wellesley ......... | 33-4 2-50 | Washington. ... 62 3 | 30-0 2.76 
Mount Pleasant*!.. s6 —6 | 25-7) 1-585 Plaquemine........ 25 | 61-9 | 1-30| Westborough *.... | 31-7 2-42 | Weldon Creek ..... 50 to | 26.8 | 4.80 
Mount Vernon*... | 22.0/ 1.30 Port Eads.......... 78 48 | 65-8 | 1-64 | Williamstown | 30.2 3-41 | West © | 24-4 | 3-77 
Oskaloosa (t)*.... | 22-8) 1.41 Shell Beach........ | 28 | 2.60) Winchester..... .| 2.60 Williamston....... & 4 3-22 
Sao Oity 42 | 12.6 1.60) Sugar Ex. Station.. | g2 | 64.4 | 1.00| Worcester(1)*..... 6 | 29-9 3-08  Ypsilanti(r).. 60 4 | 30-5 | 3-10 
Storm Lake®....... “a4 | o. 61 | Merico. Ypsilanti(2)..... 66 5 | 33-0 | 2.70 
45 | 18.8 | Vidalia .........+. 83 | 28 | 61.1 | | Guanajuato ...... 75 -7 | T. Minnesota. 
Washington ®...... 8 | 25-8 | 2-23 Maine. La Logia 82 4! 1.78 | Alexandriaf........|..... 0-43 
Webster Oity®..... 45 | 15.1 1-49 | Gar Harbor ........ |—1r2 | 22.6 | 3.64| Leonde Aldemas..| 77 | 41 | 56.8 | 0-04 | Crookston ........./ 43 (—2-1 | 0-60 
Wealey 44 | 1.25 || 7 | 21-0 Punta 1.30 | Fergus 0. 20 
West Rend*?...... 43 | 12.7 | 1.93 || 54 |\—18 | 17.6 3-95 | TopoChico*..... | S4 | 68-9 | 1-12 || Fort Ripleyt ......|......... 0-45 
Sanees. 57 |— 3 | | Zacatecas ...... 3t | 53-2 | | Fort Snelling......| 45 —22 | 10-9 | 0.4 
63 —14 18.5 | 0.54 | Fairfield ..... | 16-0 2.55 Mic L. Winnibegoshish. 145 | 3-1) 
o | 27-4 2.75 | Farmington......../..... —g | 15-5 Adrian......... 66 tr | 32-6 | 5-15 | Leach Lake........| 46 |—35 | 3-2 0-63 
© ham 69 © | 27:5 | 1-98 || Port 2.45 | Albion(1) | 60 4 | 32-9 | 4-53 || 43 |—24 | | 085 
Bik Falla 76 | 1-92 | Gardiner...,....... | 20.5 | 3-18| Albion(2).......... | 49 | 12-6 | 0.93 | 
Bim poria CB | Kennebec Arsenal 56 © | 16.5 | 1-95 | Allegan 3-72 |, Minnea lis®...... 42 9-6 | 1-04 
Engle wood ® 79 4 | 32.8) 096 Kent's Hill........ S7 | 17-4 1.85/ Alma...... 2 | 28-2 | 2-55 43 3-5 
Ft. Leavenworth( 1) 65 9 27-3 | 3-40 Lewiston ..... —9 | 3-00} Ann 2 32-4) 31 Morris ....... 45 3-5 | 
Ft. Leavenworth(2) 62 —8 | 24.4 | 2.68 || Orono?t......... cee 3 —23 | 17-6 | 3-33/ Arbela | 2.23 | Northfield ....... 41 |—25 | II-0 | 1.22 
Fort Riley .. ...... 61 22.2 Petit Menan ®...... so 26.8 Atlantic® 12.6 | 5-90 Ortonville. O40 
Fremont 72 | West Jonesport....| 45 |—12 | 23-6 |..... Ball Mountain .....| 62 2 | 30-0 | 3.26 | 40 | 10.2 | I-12 
—7 | 4-8 | 260 Maryland. Bangor.......... +++| 60 5 | 34-0 | 3-30 | Pine River......../ 41 —36 | 2-0 055 
Gove City..... 78 — | 259 BarrenCreekSp’gst| 74 | 16 | 45-1 | 1.51} Bear Lake ......... | © | 25-9 | 3-93 | Pokegama Falls ... —38 | 3-3 0-6 
Kansas City ....... o7 5 | a1) 1.70 Cumberland( 72 | 14 | 407 | 1.46) Bell Branch*....... 3 2 | 31-3 | 2-21 | Red Win —21 | 14-3 | 
 Cumberland(2)....) 74 1§ | 43-6 | 1.48| Benton Harbor..... | 65 11 | 36-7 | 2.84 || Redwooc Falist.... | 
Lm Harpe® 6 | Faliston ........+. 67 | I 41.0 | 1-94 | Benzonia........ 43 | 26-2 4.58 | Rolling Green. “| 41 |-20 | 9-0 | 0.70 
63 | 27-4) 2-50 Fort McHenry...../ 70 | 18 | 42.0/ 1.45} Berlin ...........+. 6 2 | gt-5 | 271 | SaintC arles 45 | 12.4 | 1-05 
JO [= 29-8 | 1.98 | Frederick.......... | | 43-0) 1.25) BerrienS rings*.. 6 -4 | 3-30 | 13-4 | 2-00 
Maokeville......... 65 —7 | 24-2 | 20 | 42-6 | 1.63) Birmingham.......| 62 3 | 33-3 | 3-74 | 
Manhattan t | Gambrille®......... | @t | 45-3 | Bronson ........... ss 2 | 30-2 3-25 | Agricultura 76 25 53-8 | 
Manhattan(2)...... | || OWEN 2t | 44-4) Buchanan.......... 62 2 | 32-0 | §-21 | Batesvillet...... 78 | 24 | 53-1 | 
Manhattan(3)*..... 6 23-1 | 2.23 Leonardtown ..... 72 | | 44-2 1-30/ Calumet ..... 44 |\—3 | 17-0 | 3-66 Booneville*...,...| 23 | sa 5.78 
60 2.00 MeDonogh......... 69 | 11 | | Cassopolis.........|62 | 4 | 32-3 | 3-89 Brookhavenf....... | 24 | 92-4) 
Mt. St. Mary’s Colt) 65 8 | 40.6) 1. | Caldwell 7 | 26-2 | 3-40 || CAMCOD 27 § 
23-9 | 1.76 | Woodstock ........ 71 14 42.2 1-74 22.6 | 1.68 | Columbusf...... | 24 | 552 | 3-69 
75 4 | M2 | 2.60 Massachusetts. | DASE 47 | 25-4 || Edwardsf.......... | 35 | 3-84 
72 4 | 27-6| 020 | Amberst........... 62 5 | Chelsea 63 3 | 35-3 | 3-87 || Fayette............| | 22 | 59-8} 3 
Wakotiold GR 2.24 | Amherst ExSta(1).| 62 4 | 2.61/ Clinton 64 2 | 33-0 | 2-96 | Greenville......... 79 | 26_| 55-8 4- 
0-06 | Amherst ExSta(2).! 62 | 4 | 33-2 | 2:61] Colon............ onl 6 | 30-4 | 4-08 | Holly Springs(r)*..| n | 24@ | 50.6d) 7-12 
Yates Oenter*...... 73 —1 | gor | aag | Andover ........... 64 | gOS | Concord... | | gat | 3-43 | Holly 5:16 
Kentucky. Blue Hill 62 30 | 2-63) Crawford. +| 2-17 t 26 | 55-8 | 
Ashland | 9st Blue Hill (base)...) 64 32-2 | Crystal Falls ......| 43 | 13-7 | 1-55 | 25 | 1 
Bowling Green?! 73 16 | 47-9 7-03 Blue Hill( valley). 63 | 2 | | 253) East Tawas . 6 | I-90 | 23 | 3-27 


4 


4 
‘ 
; 
4 
> 


JANUARY, 1890. MONTHLY WEATHER REVIEW. 25 
Meteorological record of voluntary —Continued. Meteorological record of voluntary &e.—Continued. 
(Fahrenheit.) ( Fahrenheit. ) | (Fahrenheit.) | | (Fahrenheit.) | 
Stations. Stations. _| Stations. Stations. | & 
| | | 
| Ins. Nebraska—Cont’d.| ° | | ° | Ins. | New York—Cont'd. | Ins. Ins. 
Logtown 64-5 | 1-64 | | §2 |—18 | 19-4 | 1-t0| Humphreyt. 62 3 | 34-2} §-02 | | 34:6] 443 
Louisvillet........ | 20 | 55-8 | 3-75 || Wee Water*...| 54 |—23 | 16.7 | 1.24] | Lion t 65 | 30.2 | 0.27 4:47 
Macon (1)g.... | 62.8 | 2-20 || Wes Hi 54 | 13-8 | 0-80 Ithaca 64 | 33-1 | 2-68 Jacksonborough .. 64 | 4 | §-40 
Moss Point ......../ 78 | 32 | 63-4 | 0-62 || Weston......... ooo] SS | 17-3 | Keene Valley......| 59 —9 | 22-9 | 4-42 | Jefferson........ 65 | 7 | | 4-42 
Okalona ¢........- | 6.10 West Point ....... SO | 1-18) Kendall....... | 33-0 | 3-75 | Kent....... ec 6 | 41-0 | 4.59 
79 | 26 -6 | 4.59 New Hampshire. | Kingston .......... 165 | 10 | 33-0 | 2.10 | Kenton*f.......... | 7 | | 4.74 
Pearlington? ...... 179 | | 3-20 | Lowville........... GO 169 | 9g | 41-0) 5.69 
Port Gibsonf ...... 82 | 23 | 60.0 4-15 || Belmont........... 67 | 32.6 | 2-92 Lordstown....,....| 66 7 | 36-4/ 3-73 
Pontotoc...... | 25 | 54-1 | 4-65 || Berlin Falls........ | |—17 | 18-0 |..... | Madison Barracks . 58 | 26.4 | 3-19 Mansfieldt......... 5:00 
Washington........) Br | 24 | 61-2 | 3-54 | Berlin Mills*......| 57 | 19-3 | 4-14| Marshland......... 4 | 33-6 2-86 | Marietta(r)........ lowe 4°74 
Water Valley*.....) 79 | 24 | 54S | || 3°53 | Middleburght...... | 68 8 | 32-3 2-50 | Marietta(2)........ | 69 | | 42-6) 4. 
Waynesboro’ (1)Tf-. 2 | 26 | 58-2 | 1-91 | Concord............ |} 6r |—7 | 25-0 | 2 North Hammond f*| 56 —6 | 22.7 | 3-27 | McConnelsville....| 70 | 9 | 41-4! 5-44 
Yazoo Cityt.......- losbec | 5-54 East Canterbury.. — 2 | 20.4 | 2:17; Number Fourt..../ —10 | 23-3 | 6-64 | Napoleont......... 166 | 6 | 38-3) 5-37 
Missouri. | Hanover (1) 2.48 | Oxford 4 | 29-9 | 4-20 New Alexandria ...| 64 6 | 5-04 
Appleton C sodas 34-2 | 4-85 | Hanover (2).. 2.65 | Palermot.......... | 55 5 29.4 | 4-11 | New Comerstown. -| 66 7 | 384) 5-50 
Branswick . | 30-6 | 2.25 || Lake Village Palmyra *..........| 60 1S | 34-9 North Lewisburgh.| 66 5 | 38-0)! 5.20 
Carthaget.........+ | 39-1 | 6.67 Manchester (2) .. | 26.6 3-65 | Pend eton Centre 54 12 | 30.5 | 3-45 | Oberlin ............ | 66 6 | 36.6 3.5% 
Conception ........ | | 24-3 | 3-32 || Mine Falls.........)..... eae 2.71 | Perry City ......... | 62 9 | 31-8 | 3-24 | O. S. University ...| 68 8 | 38-8 | 5.50 
Craig. 56 | | 24-0 | 2-43 || Nashua*..,.. | 2-57 | Peekskillh......... 66 13 | 30.8 | Orangeville*....... 62 12 | 33-4 | 4.30 
Excelsior Springs*. 65 |— | 27-9 | 2-21 Newton ....... coves 26.8 | 2-58)| Plattsburgh........ | 62 |—12 | 199 4-24 
Fayette r........-+- 65 | 33-4 | 2-96 North Conway.....| 61 |—10 | 20.0 | 3-07 | Plattsburgh B’ks..| 64 —15 | 22.6 | 2-78 | | 10 | | 4-30 
Frankford i— 1 | 29-2 | 2-47 North Sutton*.....|..... | « | 23-0 | 2-84] Potsdam*........ 54 | 19:4 | 2-75 | Pomeroy .......... 69 12 | 44-1 | 3.30 
Glasgow |— 3 | 32-3 | 2-35 || Pennichuck Station|.....|...... 2. 56 Port Jervis.........| 62 | 10 | 31-7 | 2-06 porsementh (3) 
Grand Pass ........| 68 |—3 31-0 | 2-10 | Plymouth......... — 9 | 17-2 | 3-85 | Quakerstreet ......| 64 3 | 25-6 | 2-48 | Portsmouth(2)....|72 | 17 | 44.8 | 5.62 
Hannibal........+++| 52 | «| 085 || Stratford........... —15 | 21-4 | 333 40 | 4 | 26.8] | Salineville*.., | 17 | 30-2) 4.73 
54 |—II 25-9 | 1.62 Walpole ........++. —5 | 25-4 | 3-12; Rome......... 64 | 28.7 | 5-68 | Sidneyt............ | § | 38-0) 4.89 
Harrisonvillet*....|60 | 1 -4 | 2-25 | West Milan.. -| 60 |—21 | 20.5 | 4-66| Setauket ..........| 64 | 18 3.5 1.87 . 6.15 
Hermann | 6.31 || Wier’s Bridge 4-07 | Sherman...... ... | 6-43 | 66 | 37°65 | 3-93 
Ironton ®.........+- | 76 | 10 | 42-9 110.50 || Wolfborough 3°20 | South Canisteo*...) 62 | 5 | 32.7 | 3-89 ‘Sandusky. 66 7 | 33-2) 3.90 
Jefferson Barracks .| 75 7 | 39-5 | 6-30 New Jersey. South Kortright*t.|..... 9 | 31-8 | 2-95 | Vienna*........... 62 | 5 | 34:5! 2.60 
Jerome ....... §-27 || Allaire .... ........| 70 14 | 40.9 |--+-- | Spencerport... .... 64 | 10 | 31.2 | 3-64 | Wapakoneta........66 | 3 | 37-6) 3.77 
Kansas City ....... 67 6 | 29-4 | 2-19 || Asbury OF 18 | 41.2 | 1-05] Turin®............. 54 |— 6 | 23.0 7-15 | Wauseon..........|66 | 1 | 33-4) 4.14 
Kidder. | 1-86 || Belleville... 63 | 2 | 30.3 6-14 | Waverly........ 70 | 16 | 44-0| 4.76 
Lamont*,....... | 2-04 || Beverlyt......... | 76 17 | 37-4 | 1-99| Watervieit Arsenal| 61 | 6 30-9 | 2-25 | Waynesville 6-47 
Lebanon ........-++ 6s 40-0 Billingsport L. 69 at | 40.7 |-+++« | | 3 | 31.0 | 2-67 | Westerville........| 65 | 8 | 37-3 6.31 
29-0 coves Bridgeton*.........|70 | 23 | 44.0 1-71 | West Point ........| 69 | 10 | 33-0/ 1-96 || West Milton*.. 65 | 6 | 40-3 | 8.23 
Louisiana Bridge ¢.| | 3-37 || Cape May H. 78 18 | 45.3 White Plains *...../*64 | 10 | 38-9 | 1-22 | Weymouth..... 3-92 
Marshfield ......... | | 42-5 Egg Harbor City ...| 76 | 15 | 42.2 1.59 | Willet’s Point ..... 67 |—2 39.8 2-56 | Woostert..........|66 | 4 | 36-0) 4.71 
Miami ...........--| 68 |—6 | 31.0 2-39 | Freehold........ 70 15 | 39-7 | North Carolina. | Yellow Springs .. 66 3 | 38-9/ 6.17 
New Frankfort*....| 62 3 | 31-0 | 2.81 || Gillette. | 65 14 | 37-6 | 2-43 Agheville (1)... || 65 9 | 38-6) 
New Haven *....... 170 | | 37-8 Hanover . 65 14 | 37-7 | 2-38} Asheville(2)..... 7 | 16 | 47-2 | 4-42 4-97 
Oak Ridge*........ | 14 | 47-4 | I-00 Highland Park. 67 | 12 | 38.4 | 2-59| Blackman’s Mills..| 79 39 | 57-2 | O33 
| 22-6 | 3-53 || Hopewell Bryson City........ 2°97 || East Port and...... 50 6.34 
Osark | 70 6 | 40.0/ 4-50 Imla aystown*.. 17 | 41-0 | 2-08| Chapel Hill ........| 77 23 | 46-0 | 2-23 || Eola.......... 4 | 31-0| 7.63 
Princeton*......... |} 60 |—ro | 27.8 | 3-25 || Jersey Citye.......| 64 | 18 | 41.0 |-«+++ | Clarkton........... 185 | 19 | 52-4 | | Heppner...........| 56 |—9 | 23-3) 1.13 
Saint Charles (1)...|.....!. 9 30 Junction....... | 14 Clear Creek*.......| 80 | 22 | 52.0 | 0-60 | Jordan Valley ..... 42 | 15-9 | 2001 
Saint Josepht...... 2.85 Lambertville *..... 69 20 | 40.4 | 3-05| Currituck Inlet....!..... | 1-or | Joseph........... 44 7 16-0! 
Sedalia ...... 72 | 33-3/|3 Locktown .... ..... 7° 15 | 37-8 | 2-20! Douglas....... 75 | I9 | 45-2 | 1-60 | MeMinnville.,..... 50 | 2 | 30-8 |14.21 
Shelbina 2.60 || Madison ...........| 67 | 37-1 | Franklin*......... | | 1.00 Pennsylvania. | 
Steelville .......... | 72 8 | 39-8 | 7-00 Moorestown *......| 73 18 | 40.1 | 1-79) Highlands ......... 4i-7 | 4-13 | Allegheny Arsenal.| 71 10 | 39-7 | 4.21 
Warrensburgh*....| 66 3 30-4 | 2-57 || | 17 | 38-8 | 2-54) Hot Springs...... 73 Altoona.......... ++| 69 14 | 42-6 2.17 
Warrenton*........ 5 34-0 New Brunswick (1) 66 | at | 40.5 | 2-59] Lenoir®........... 46-5 | 1-10 | Annville ...... 64 1B | 
Willow Springs f..| 42-2 | 9-55 New Brunswick (2) 70 15 | 39-3 | 2+76| Mount Air 46-7 | 1-49 | Aqueduct *, -| 71 | | 387 | 2.26 
Wither’s Mill*..... 2 New Brunswick (3) 69 | 16 39-7 Mount Holly’ | 1-12 | Bethlehem 67 | 17 | 2.29 
Montana. Ocean City*........|65 | 18 | 43.4 4°26 | Blooming Grove*..| 60 | 10 | 35-1 | 2.20 
Camp Poplar River. 38 —39 |-7-5 | 079 | Oceanic ............ 69 | 20 | 42.4 2-42} New Bernet | 54-7 | 0-67 | Blue Knob*........ 65 —2 | 34-1 | 2.09 
Custer O05 || Plainfield ..........| 68 | 16 | 38.3 | 3-22| Oak Ridge..... | 19 | 1.06 Brookvillef........ 2.56 
Fort Assinniboine.| 45 —3% |—4.0 | 1-05 | Princeton...... sree) 65 | 17 | 3Q-1 | 2+24] Pittsborough *..... 178 | 20 | 49.7 | 0-62 Cannonsburgh.....| 69 8 | 39-6! s.or 
Fort Custer........ 145 |—32 | 4-5 | 0-31 || Ramcocas.......... | 1-62 | Raleigh ............ | Bo 26 | 53-0 | 0-50 | Carlisle............ 68 15 | 38-0 2.16 
Fort Keogh ....... 45 —38 | O5 | 28 | Readington *....... 7o 18 | 42-5 | Salisbury ........../ 73 26 | 50-3 | 1-06  Catawissa.......... 64 18 | 38-0! 2.06 
Fort Logan f....... | 48 —go | 0-90 | South Orange....../67 | 15 | 37.4 | 2-91 | Mount 22 | 39-0| 1-80 | Centre Valley...... 74 17 | | 2.45 
Fort Maginnis ..... 56 | 11.9 | 0-88 | Tenafly..... 65 | 16 | 37.2 2-85) Washington . -| 79 18 | 51-0 | 7-40 | Chambersburgh....| 73 11 | 39-3 | 1-80 
Fort Missoula ..... | 40 |—I8 | 13-2 | 0-73 || Trenton*.......... 7° | 17 | 43-0 | 2-62) Weldonf........... | 75 22 | 50.4 | 1-02 | Charlesville ....... 173 | 8 | 41-5 1.52 
Fort Shaw 8 | 0.30 || Union*........ 65 | 17 | 37-4 | 79 23 | 52-6 | 1-00 | Clarion(z)f 5-72 
Galpin t.........+.- 0-36 Woodbury ......... 72 | 22 | 42-7 | I-90 orth Dakota. | | Clarion | 365 | 6.87 
Glendivet....... ‘ 0. 80 New Mexico. | | | O43 Coatesville ........ 2.67 
Kintyre. ....... | O23 || Chama —17 | 16.6 | 2-25) Fort A. Lincoln....| 41 —31 [—3-1 | 010 nce f | 4-6 
Martindale | 0.28 | Fort Fort Buford ....... 40 —37 |—3-8 | 0-22 | Coope 70 16 | 37-8 | 
Powder Rivert | 0-50 | Fort Marcy ........| 60 |— 4 | 30.5 | %37| Fort Pembina..... +| 35 | 62 6 | 34-8 | 5.07 
Virginia City 0-87 | Fort Selden........ | 79 15 | 44.2 | %73| Fort Totten .......| 35 |—36 |—7-2 | 0.35 || Drifton............ 63 | 9 | 34-2! 1.094 
Ne Fort Stanton. . 72 7 | 39-5 | 35| Fort Yates........| 46 |—30 | 3-5 | 0-28 | Doylestown........|.....). | 1655 
Ansleyt ... 69 0.40 | Fort Union ........ 58 | 10 | 33-5| T. | Gallatin........... 32 .2 | || 62 | 2 | 31-6 | 2.74 
Ashland .........++| 50 |—20 |...... 0-94 | Fort Wingate.. 64 |—3 | 32-0| 1-44| Napoleon ......... |—30 |—1.0| 0.59 | Eagle’s Mere....... 57 | 5 | 31-0] 4-57 
Bingham......... -+| 57 |—18 | 15-2 | 0-50 Gallinas Spring! st..| 75 14 | 41-8 | 0-18 | New England City... | 42 |—2.6 | 0.55 | Easton... 1.99 
| 42 | 13-7 | t-00 Hillsborough 75 15 | 41-9 | 1-64 | Steele .......... 44 [2.4 | 0.65 Edinborough . 
|—27 | 12.0 | 0-80 | Las Vegas 4 | 35-4 | Wahpeton .........| 47 |—31 Emporium .. 62 | 9g | 36-4! 3.80 
ves 57 | 18.0 | 1-27 | Los Lunastf........ 73 | 37-1 | 0-05 F’ ks of Neshaminy. | 38-9 | 2.40 
Culbertson (1)#....| | 28 || -| 59 Ir | 34-9 | %33| 65 | 7 | 367/399 | Franklin*®......... | 8 | 34-4! 4.50 
David Cityt........ | 60 |—23 |.... I-42 | 4 | 36-4 | 4-42 || Frankford Arsenal.) 64 18 | 41-8 | 14 
De Soto *. 49 16.8 | 1.06 Yew York. Athens ..... to | 41.8 | 4-59  Frederick......... 
Fairbury .. SO |....+.| 082 | Adelphia Academy| Bangorville........| 64 2 | 36-2 | 5-74 || Freeport .. 
Falls Cityt.........| 55 |—10 27-0 | 25 (Brooklyn) ......| 66 21 | 41-2 |-+++- | Bellevue *...... +++| 66 6 | 36-0 | 3-11 Germantown....... 70 | 20 | 39-8, 2.18 
Fort Niobrara . ... -| 8 | 8.0 | 038 Alfred entre ......| 60 4 | 31-8 | Bement*........... | 67 | 10 | 36.4 | 3-23 Gettysburght......|75 | 10 | 39-1 | 2.25 
Fort Omaha .......| 54 |—12 | 20.3 | 1-22 || Ampersand ........| 55 |—1o | 23.6 | 3-86 | 5°12 | Girardville........ 64 | 14 | 36-4 2-94 
Fort Robinson..... j—20 | 15-7 | 029 || Angelicat..........| 61 4 | 31-9 | 3-47 | Cantont..... 66 6 | 36-8 | 3-94 || Grampian Hills....| 60 | 6 34-7 4-41 
Fort —13 | 18-0 | 0.34 || Ardenia*®........../ 62 17 | 36.1 | %99| Carrollton. ........| 62 8 | 37-0 4-95 Greensborough t.. 5-10 
Franklin .........-| 59 |~22 19-4 | 0-20 || Boyd’s Corners*...| 62 14 | 35-8 | 1-97 | Celina.......+.00 eee} 69 | «8 | 38-6 5-26 | Greenville......... 66 6 | 35-0 4-58 
Fremont*..........| 5! | 16.3 1-51 || Brookfield......... 63 \—2 3.9 | 4-95 Cireleville(1)t. | 4-76 || Hollidaysburgh....| 71 | 8 | 38-7 3.04 
Genoa 50 | 14-6 | 1-31 | Cantont........ +++| 60 [14 20.5 | 4:46 | Circleville | | Honesdale........./62 | 9 | 33-0 2.29 
Grand 15-8 | 0-55 | Constableville*....| $5 |: 24.8 | 7-24| Clarksville........| 67 6 -9 | 6-49 Huntingdon........ 72 | 12 | 38-4 3-00 
Grant . || | 4 | 29.9 | 4-39/| Cleveland..........| 69 10 3° | 3-36 | Johnstown.........| 72 10 | 4-95 
Hay Springs . | | 0-61 David's Island.....| 65 | 14 | 37.2 | 2-72| College Hill .......| 66 9 | 41-6 | 7-90 | Kennett Square....) 59 | 17 | 36-7 | 2.37 
—I9 | 20.6 | 2.08 || Eden®......... 65 | 10 | 33.9 | 8-67 | Columbus Barracks) 68 7 | 39-3 | 5-64 | Lancaster.......... 58 | 15 | 357 2-03 
Kennedy ft*........! —16 | 15-8 | 0.60 | Elmirat.. 63 | 10 | 35.6 | 1-84] Dayton........ 68 6 | 40.5 | 4-83 | Lansdale........... 2029 
Lexington* ..... 50 | 18.4 | 0.74 Factoryville -| 62 gy | 33-5 | 2-25} Demos..... FO 8 | 40-0 | 5-93 || Le Roy..,..... coves] 599 | 7 | 33-0! 
Marquette (1).....-| 53 —17 | 22.4 | 0-98 | Fleming *.......... |6r | 10 | 30.6 | 5-34) Elyria ........+.. 68 9 | 36-4 | 4-07 | Lewis yurgh... | | 15 | 37-0} 1-92 
Minden..........+++ | |—18 | 18.8 | 1.32 | Fort Co 64 | 16 | 39-6 | 2-48] Findlay ............ | 67 4 | 36-5 | 4-22 | Lewistown........ | 13 | 382 | 2-49 
Nebraska City .... +e] 52 —I9 | 19-3 | 1-30 || Fort Hamilton....| 65 | 12 | 39.0 | 2-67 | Fostoria........... 68 5, | 36-8 | 3-00 | Lock Haven......../ 66 | 12 | 36-3 | 3.14 
North Loup**.....| 56 | 13-9 | 1-25 | Fort Niagara....... 65 15 | 34-4 | 3-15 | | 2 35:1 | 4-51 | Lock | 5-57 
59 | 10.9 0-85 | Fort Porter....... -| 60 | 10 33-0 | 3-50 | Georgetown........|67 | | 41-6 | 6.52) L 66 | 13 | 35-9] 2-30 
Palmer... 52 |—16 | 11.9 | 2-00 | FortSchuyler...... 66 15 | 37-2 | 2-85 | Granville .......... 66 | 6 | 37.3 | 4-62 scone | 4-0 
Plattsmouth f.....|-+++-|....+s\..++++) 1655 | Fort Wadsworth ..| 68 16 | 40-0 | 3-43 | Gratiot*®........ eee} 66 | 7 | ed 5-12 | Mauch © ees: 64 | 12 | 357) 2.88 
Ravenna.....-+. 61 | 16.0 | 1-83 | Geneva ............ 6 | 10 | 33-6 | 3.20, Greenville. ++| 62 5 | 37-1 | 5-78 | McConnellsburgh..| 74 13 | 40-5 | 2-09 
11.8 | I-10 Hess Road Staf....| 59 31-8 | 3.68 Rock 9S 1S | 43-1 3 Meshoppen ........ 22 | 32-6| 2-06 
Syracuse *.......... 56 —14 ‘20.0 1.09 |' Honeymead Brook*' 60 ' 14 32.4 ' 2.11 Hassan............. 64l' 2 ' 32.4 ' 2.40 Myerstown........'66 | 20 | 36.4! 2.59 
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Meterological record of voluntary observers, &c.—Continued. 


Stations 


Pennay! vana—Con 
New Bioomfeld.... 
New Omatle. 


Parker's Landing! 


70 


Philads iphia 
Philipeburgh 


Pieasant Mownt. ..'.... 
— 


Mead img? 


Kinersbargh 
Corners 


Belin’s Grove 


Homerset 


Houth Baton........ 
State College. ..... 
Swarthmore ....... 
Tiomeate . 


Uniontown .... 


Warrent 
Waynesburgh...... 


Wellaborough 


W eat Chester 


Port Adama. ...... 
Kingston (2)....... 


Newport 


Oey ville 
Pawtucket 


Providenoe (1) 


Providene (2)..... 


Woonsocket 


South Car lina. 


Beimont 


Brewer Mine. 


Oherew f.. 
Columbia station . 
Conway 


Fiorence?.......... 


Greenwood t 
Har leeville 
Jacks nborough . 


Kirkwood® ....... 
Port Royal*?....... 


Apartanburgh (1 


lrial 
Walhalla. TITiT 


Winnsborough. . 
Yorkville.... 


South Dakota. 
Brookings 


cone 


Fort Bennett ...... 
Port Meade ........ “4 
Fort Randall ...... 


Fort Suily 


Miltank 

Parketon....... 


Boranton ...... 


Bpearfieh® ......... 
Vermillion ........ 


Andersonville ..... 
Ashwood f 


Austin’ 


Bolivar (t) 
Onrtthage 
Oharieston ...... 


CVarke ville. 


Oog Hill 


Columbia t 
Oovington(t) ...... 


Oumberland Gap. . 


Dunlap ....... 


Tr ree 


Stations. 


| 


Dyersburghtj...... 
Payetteville ....... 
Florence Station... 


Grand Jumetion? ...|. 
Crreeneville ......+. . 


Hohenwald ........ 
Jacksborough ..... 


Johnsonville .....'. 


1). 


Kingston Springs.. 
Lawrenceburgh.... 
Lewisburgh........ 


MeKensie.......... 
Milan(r)..... 
Nunnelly 
Parkeville ......... 


Riddleton......... 


Rockwood t?t.. 
Rogersville. ... 


Savannah ........+. 
Springdale ......... 


Strawberry 


Waynesborough ... 


Woodstock ..... 


Texas. 
Austin (2) *......+. 
Caddo Peak........ 
Camp Eag le Pass .. 
C'p Pefia( ‘Colorado. 
College Station..... 
Colorado. 
Columbia station .. 
Dallas 
Dallas 
Decatur f...... 


Epworth? ......... 


Forestburgh *......|...+. 


Port Blies.......... 
Fort Brown ........ 
Fort Clark ....... ee 
Fort Davis .... .... 
Fort Elliott ....... 
Fort Hancock . .... 
Fort McIntosh .. 

Fort Ringgold ..... 
Fort Worth........ 
Fredericksburgh .. 
Gallinags ft... 


Hearne 


La Grange 
Lam passas 
Longview?t... 
Merkel ...... 
Moasquite ........+. 


Beaver + 


Fort Douglas ...... 
Fort DuChesne .... 


5 

Mount Carmelr*... ..... 

Nephi ft .........+ 

Ogden (1) 

PHOVO 

Saint Georget...... 

Vermont. 


Brattleborough (1). 
Brattleborough (2). 
Burlington......... 
Chelsea®.......... 


co 


Hartiand...... 
Jacksonville ..... ee 
Lanenburgh *...... 


Hees 
NS ww ow 


TOTOP EYED 39 OY 


FESSS ISS 


Le 
S$ 


SERSSS 


Bi 


2 


| Mean.. 17-3 


Meteorological record of roluntary ob observers, be. —Continued. 


= 
Vermont—Cont’'d. ° ° 
| Strafford*.......... 6 
60 6 
C’tre| 59 —3 
Virgima. 
Birdsnest®........ | 76 | 
6 


Christiansburgh f..| 71 
Dale Enterprise? ..| 75 


em rature. 


ADWO CUDHS NO AO 


Temperature. 
8 (Fahrenheit.) | 
= | Stations. is 
| | | 3 B- 
| sis 
Ins. | West Virginia—Con.| ° ° | ° | ms. 
-7o | Pleasant Hill*..... 64 6 | 
31 || Point Pleasant? 4-08 
4°69 
Rowlesburgh (2)*..|.....| 13 | 39-9 
2.63 | Seven Pines 56 15 | 33.8 0. 20 
1.02 TY 70 3 | 
o.7o0 || Tyler Creek *......| 78 19 | 47-9 | 3-81 
|| Wheelingt......... SOS 
077 | WhiteSu Sat -| 1.85 
I-19 | Wisconsin. 
1-or | | ro. 1.02 
1-49 Cadiz *.... 23-6 
2-36 Chippewa 1.38 
1.05  Delavan........ 44 “3 | 2-49 
1-37 || Embarrass*........| 43 |—30 | 18.1 | 3-75 
1.45 | Glasgow...... | 20-6 
1-07 | Grantsbu 47 13-4 | I-20 
1.31 | Greenwood f......./ 43. |— 14-7 | 2-66 
0.92 | Haywood ........../ 43 12-4 | 1-08 
o.87 | Honey Creek*....../ 54 |—6 | 26.0|..... 
o-go | Lincoln*...... eves 23-6 
| 0.74 | Madison... 22.6 r-8t 
Manitowoc . 26.4 3-32 
0.52 | Medfordt......... | 
Neillsville*........ 44 | 13-5 
7-71 | Oshkosh ...... . 48 |—21 | 20.3 | 3-01 
8. Portaget......... eee 2.89 
4-20 | Summit Lakei*.. “a 15-9 | 2-57 
4-65 | Waue ousta........ |—20 | 19-4 | 1-20 
2.14 || | 16-4 
12. 

Camp Pilot Bate... 42 |—28 | 10.9 / 1-38 
3-87 || Camp Sheridan ..../ 35 |—19 | 10-0 | 6-70 
1-65 | Carbon*....... 43 4 | 8 

I. 
-26 Fort Bridger....... | 10.2] 
Fort D. A. Russell. -| 49 = 19-6 
5-48 | Fort Laramie.....; eee 0. 30 
4-35 | Fort McKinney....| 5¢ —22 | 13-4 0-14 
0.50 Fort Washakie....| 45 |— 11.9 1.96 
-83 Saratoga® . ++| 45 | 1.60 
-94 | Sundance .......... 11.0 | 0-85 


Letters of the alphabet denote the number of days missing 
from the record, thus: the letter ¢ indicates three days miss- 
ing in a thirty-one day month, etc., ete. 

* Extremes of temperature from observed readings. 

t Signal Service instruments. 

t One observation daily at 10.00 a. m. 

§ Record for eight days only. 


2% | 
37- 
I 43- 
7 | 
Fort Monroe....... 71 24 | 49 
| Fort Myer ......... | 76 16 | 43 
Lexington f........ | 76 16 
25 | 44 
| Marion . 69 | 
Middletown f*..... 76 10 | 45- 
| Mossingfordt......'..... 23 «| «45. 
| Nottaway ©. H.....| 78 16 | 47- 
| Petersburgh f...... 19 a1 | 46. 
| Salem......... 25 | 47- 
| Smithfield *........| 76 27 
Spottsville*®.. 74 22 
| Staunton .. 18 | 
20 | 72 | 32 | 
| Woodstock 
‘70 | Blakeley ft. ..... ees] 50 10 | 332 
-64 | Doe Bayk | 48 BB 
-20 | Fort Canby ........ 5° | 22 | 38-6 
.70 | Fort 8 j——22 | 15-1 
Fort Townsend . 45 | 
Fort Walla Walia. 13 | 18-4 
| Vancouver B’ks 9 | 3 
8 | West Indies. 
.25 | Grand Turk Island.| 78 | 79-4 
.28 | Hamiltoa,Bermuda) 72 50 | 64-1 
-94| Buckhannon... 
14 | Charlestonf........ le 
25 | Glenville 
89 | Harper's Ferry t.. 
67 | Kingwood*........ | 62 10 
90 | Morgantown?t...... | 
17 72 20 
2 | 
16 


| Mean temperature (degrees Fahr.) observed at Canton, N. Y., by Mr. Henry 


Smith, voluntary ¢ observer. 


| | = < 
1862... 7-4 | 23 
1863 ...| 21-8 | 13-9 | 17- 
1864... 22.8 29-8) 
1866 ...| | 22. 20. 
1867 13-2 | 25-6 | 28.4) 
... 15-0 | 14-4 34-9 | 
1869 ...| 24-8 | 22-7 | 24- 
1870 ... 25-1 | 15-0 | 23- 
1871 12-9 | 19-3 | 35-0 | 
1872 19-1 15-2 | I7- 


SESTSSCE SSE Stresses 
CO UN DOON HN OWNS 


OW DU KO On Ow & 


| 1875 72 6.4 | 23- 
1876 ... 23-8 | 16.8 24. 
| 1877 ...| 12.2 26. 
| 1878...) 16. 21. 33- 
1879 16. 12.2 
1881... 107 18. 
| 1882... 26.0 29. 
| 188%... 12-8 | 19-3 | 20. 
| 8g...) 194 ayo 28. 
1885... 17-6 | 16. 39-9 
B86...) 19-4 17-7 | 27- 51.6 
| | 22-1 | 25- 4-5 
28-6 | 3-10) 1888...) 16.0 18.6 | 25-4 | 41-5 


ROOF DOW OC ADE ARS DO 


B-6 | 


h 

s | ; & | | 

mimi; & | & | | @ 

64-0 67.2 | 67.8 61-3 | 46-9 | 2s 21.0} 40.7 
63-8 | 63-9 | 69-0 | 54-1 | 47-5 3. 20.7 | 41-5 
66.7 | 69-7 | 58-7 | 46- 35-8 | 23-5 | 46.5 
70-0 | 63-6 | 65.8 | 62.8 4-5 37 27-9! 44-7 
65-9 | 72-4 | 62-7 59-4 | | 25-5 | 44-9 
70.1 | 70.2 | 70.1 | 60.6 | 50-2 | 35-0] 15-0 | 44.3 
66-4 | 78-2 | 70-0 | 61.8 | 40.2 | 33-8 | 20.4 | 42.2 
61.6 70-4 9-7 | 64.0 | 44-5 | 33-0 | 28.2 | 395 
73-2 | 74-3 | 78 | 63-7 | 50. 22-9 | 46-4 
| 70-3 70-2 | 55-0 | 51-5 | 28-6 19-0; 44.1 
“9 | 74-0 2 | 62-5 46.2 | 35-0} 13.1 | 43-5 
70-1 | 74-3 | OB-B | 59-2 | 47-8 | 25-6 | 27-2) 44.3 
65-8 | 70.4 | 67-8 | 64-6 | 43-2 | 33-3 | 18-4) 43.4 
67-0 | 70-4 | 69-4 | SBS | 44-0 | 27-2 | 21-4) 
70.6 | 73-6 | 74-0 38-7 | 44-8 | 36.2 Be. -8 
68.2 | 73-1 | 72-8 | 62.2 | 47-6 | 36.4 “7 
65-4 | 75-4 | 72-6 | 2 50-6 | 34-8 | 22-2 | 47-2 
| 71.8 68.0 | 58-2 | 59-2 | 34-3 | 22-6 44.7 
69-2 | 72-2 | 67-7 | 62-T | 47-9 | 30-0) 19-5 | 46.5 
63-2 | 72-0 | 70-4 | 70-4 49-5 | 36-0 | 36-5 46.9 
64-6 | 69.1 | 70.6 | 60.6 | 52.6 | 35-8 | 22.1 45-2 
69.2 | 69-5 | 67-5 | 57-4 | 47-8 | 37-4 | 21-2 42-9 
70.2 | 65-7 | 65-4 | 50-7 | 36-0 | 23.4 45-3 
64-2 | 72-1 | 62-5 | 59-0 | 48.4 | 38-4 | 24-5 42-5 
64.1 | 70.0 70-0 | 61.2 49-6 | 35-6) 19-9 45-5 
69-1 | 77-1 a3 | 58-4 | 46-3 | 35-0 | 26-3 45-7 
69-2 | 69-3 | 68-7 | 96-3 | 42-2 | 37-4 | 28-7 44-3 
oe 


| 66.4 | 71-5 | 60.7 | 47-6 | 34-4 | 22-6 44.2 


NoTE.—Observations made with an alcohol thermometer 
about 7.00 a. m., 2.00, and 9.00 p. m. 


TZ 


26 
Tem perature. | Temperatare. 
{ Fahrenheit. ) a | (Pahrenheit.) | = | ais 
a => | Stations 
10 57-4 | 1-47 74 22 47-0 
On 4 3 4M 73 52.6 
73 23 | 43-2 
A 19 MOB 72 20 
2-44 72 at 50.7 
3 4 | 37-3 3-19 73 23_| 50.0 
61 6 | 35-0 I 72 20 I 
| 
4-8 74 } 
‘ 2.94 76 20 i 
1.08 72 | 24 4 
2.93 | 76 20 
64 iu 35-2 | 1.60 «| 20 | 2 E 
65 3.6 | 2.78 || 6616 | 46-1 | 
72 10 15.8 | 6.00 738 20 49.0 Vv 
Troy® 2 | 354) 72 22 L 
7° | | 2.02 77 18 
72 to | 43-2 | 6.10 73 | 
0 9 41.8 72 
ro | 35-8 | | R 
| 40.5 37 79 3 
bad 65 | | 37-5 | 97 fo | 18 
9 | 353 2 85 17 
York &© 2 | it A 
Khode [stand. 84 26 
12 36.2 2-43 84 1s J 
80 I 
2.99 8o 19 Ji 
2.71 83 1s K 
64 12 | 4-8 2-79 20 A 
8 | | 2-93 78 15 
61 32-4) 83 A 
76 553 1-08 79 19 M 
76 | 1.57 83 12 M 
20 52.5 | 1-36 83 
so 4 55-2 | 1.27 28 U 
79 26 | 
78 a1 24 W 
22 73 Sh 
74 20 50.4 | Gra 4 Fe 
Mo a7 s-0 033 | Hartley..........+.| 80 2 Li 
0.28 | Howe 14 Ps 
79 17 | Huntevillet........, 78 26 Sa 
76 26 54.2 35 | Ri 
79 27 | 1.98 82 20 Bi 
7 a2 | | 2-75 80 22 » Ri 
76 2 | 19 = 
78 | 79 15 Ct 
4s 6.9 $5 New Braunfels..... 26 
5.0 | 0.65 | New Ulm..........| 26 No 
13.8 | 1.65 Panhandlef........ Le 
38) T. Panter 82 20 Lo 
—25 2-80.45 San Antonio........ 81 25 In 
See 
11.6 §5 aco (2)? 79 20 Pi 
12.8 | Utah. ei 
Os 
9-2 | 1-00 2 fr 
—20 14-8 | 2.10 Sai 
> 5.8 204 De 
Wolsey * “= 4-1 | © 
> Lai 
7-89 Ma 
at 8.65 Ma 
62 5 Chi 
73 | | | O75 $9 —12 | 25-0) 2 ch 
7s 7 660 5. 
75 4 8. $8 6&3 4 | 25-6) 1-95 Mo 
Fo! 


JANUARY, 1890. MONTHLY WEATHER REVIEW. 


Table of miscellaneous data for January, 1890— Signal Service observations. 
Pressure, in Wind. | 
| ‘Temperature of air, in degrees Fahrenheit | 
| &S > P 
| 38 | | gis | § | | velocity. | 
New England. $1.6)4+- 6.2 | | 1.62) 
Eastport 30-03) 30.09 §9| 20-6+4- 0.6) 52 28.4| —18 12.8 43 2 | 14- 3173-5) 3-76\— 35 nw. | 45 | nW- 9 5| 16) 
Portland .....-+++ 30-02) 30-13)! 33-2 1.2| 62 | 30-71 3 32 | 3 16-4/75-5) 2-89\— 5,958] BW. | 36 | DW. | 22) 7) 9 15| 
Manchester ......| 247) 29-89) 62 | 35-01 —1| 17-0 47) 4 4, 9101 BW. | 35 | | 9} 7) 14) 10 
Northfield.......-| 29-17) 3017)! 42| 6£ | 30-0) —10 11-0] 55 | | 14+4/78-6) 2-76)...++ 8, 366) 8- 54 | W- 13} 1) 11) 
Boston 30-03) 30- 7-4) 66 | 41-0 8 23-8 8 24-0173 593| w. 44 | nw. | 22) 6} ro) 15 
Nantacket . ...++. 14) 30- 10) 30- 17} 59 34-6 56 41-7 17 27-5 2 33- 0/82. 0) 3+ W974) w. 48 | bw 9| To 7| 14 
Wood's Holl ..... 22| 30-16) 30-18|t-50) 35-8 5 | 42-0) 29- 30) 3 30. 4/81-6) I- 17/14, 762| | 65 | DW 9 38 6| 17 
Block Island ..... 26| 30-17) 30-20\1.43) 37-O- 57 43-5| 14} 30-6) 30) 3 32- 2-33\— 2-99)14, 895) 66 | nw 9) 11| 
Narragansett Pier g-0| 63 | 45-4) TI 26.6] | sw. ale vel 10) 12) 9) 
Mow 107| 30-08) 30-20)1-34) 35-4 65 43-3 10 | 27.4) 36 6 | 28.0)78-8} 3-07|\— 1-19) 6,684) 60 | nw. 9| 6 9) 
New London ....-. 47| 30-13) 38 -6| 62 | 43 14| 29-5) 30| 5| 28-1/73- 2) I-13) 6, 650) nw. | 36| nw. | 9} 15 
Mid. Atlantic States. -6)+-10. 9) | 2.03) | 
Albany . 85 30-11) 30-21|T-19| 30-6 8.6) 61 | 38-1 6| 23-1) 34 24. 2|78- 3) 2-28|— 0-58) 7,047) 8- 36 | se. | 25) 5 8} 18) 
New Yoric City... 185| 30-O1| 30-22|f-22) 40. 2}-p-10.2 67 | 47-9} 15 | 32-6) 29 29- 2-95)— 9-91) 9, 206| NW. | 55 | DW- 22| 6) 10) 15) 
Harrisburg....---| 36! 29.83] 30-25|1-02| 38-O}...++- 67 | 45-6) 15| 30-5, 30) 4 31- 8/80. 6] | 6, nW- 2 | nw. 8} 10} 16) 
Philadelphia .....| 30-12 30. 25|1- 11 72 I 34-3) 32) 6 2167-6) 1-83)— 1.61| 8, W- 46 | W- 9} 7} 9| 
Atlantic City ....- §3| 30-19) 30-24|t-08) 64 35-4) 24) 35-0178-2| I-27\— 2-64) 9,746) 8W- 46 | mw. | 9} 7) 12) 12) 
Baltimore ....--+- 76| 30-16) 30-25/0-99 44-O|-11-0| 73 | 51-4) 20 30-6] § 32.6/69-8 1-80}— I-42] 4,191) 8W- 28 | sw. | 13) 13) 
Washington City . 112| 30-14) 30-27)0-96 43-8}-+-11-8| 51-7) 19 35-8) 29 32-8)71-8) I-54\— 1-88) 5,528) 8- 40 | nw. | 16) 4) 16) 
Lynchburgnh ...-++ 29- 56) 30-28)0-82) 77 56.6 37-9 33 6 33-0)66-2 2-68) 3» 767) 3- 32 | nw 16| 8| 14) 9) 
orfolk ...+++-+++ 30-24) 30- 28/0. 92 76 | 59-4) 25| 29) 5 40. 9173-6) 2-85 7,221| SW. | 42 | nw. 16; 9} 
S. Atlantic States. 9.5 L | 0.98)— 5.4 | 
Charlotte......--+| 808) 29-45) 30+ 31/071) 50-8i+- 9-8! 77 39-5 25 | 42-0 28) 5 38-8)72-7| 4-73) 4,377) | 25 | 8¥- 8} To} 12| 
30-29) 30-31/0-92) 73 32| 49-8 23| 4 §1.4/86-6) I-29}— 5-22\11,748) SW. | 44 n- | 28) 14) 11] 6} 
Raleigh ....--++++| 375) 29-89) 30. 30/0- 78| 76 | 60-5) 23 42-6 33 | 7 | 40-2174-7| 0 5, 331) SW- | 30 | nw. 16} 12) 12) 
Gouthport 70 | 63-1} 29 | 49-0 27 | 10) 13} 8} 
Wilmington ....++ 52 30-25) 30.31/0-80| Bo -5| 27 | 31 48. 080-9) I- 2-29] §,776| Ne. | 3o | 8W- | 6) 15) 19) 
Charleston .. 30.27] 30- 59-3\-+ 9-3) 78 | 66-8) 36 51.8) 26 §2- 0/85: 8} 28\— 2-81) 214, SW. | 35) | 28} 12) 14 5 
Columbia.... | 54-8). | 78 | 63-7) 27 | 46-01 2B| 7 ME. S| 
Augusta...--- 183] 30-15} 30.34/0- 60) 55-6|+ 8 6) 80 | 65-1} 29| 46-2) 32/ 7 47- 1/84-2| 0-80)— 3-76) 3+ 048) ne. | 26 | | 28) 10 12) 9 
87 30-23) 30.32/0- $6) 39-8) 8.8) 78 68-6) 32| 5I-0| 29) 4 6 5» 302) 32 | = 
Jacksonville ...-- 43) 30-26) 30. 31/0+ 35) 72-91 40) 53- 5 | 4/90-4 3\— 2. 4,902) 29 | . | 
Cedar Keys .----- 22) 30-27| 30. 29/0-25| 66-0)4-10-0) 77 | 72-7) 4 | 28 | 6 | §$9-6/87-6) 3-90) 5, 522 ne. | 36 | me. | 28) 12) 14) 5) 
Jupiter. 28) 30. 23) 30- 26/0. 20) 80 | 77-5 | 66.8) 93 0174-8) 3| 36 ne. | 28) 19) 4 
Key West ...-.--+ 22| 30-20) 30-22/0- 15) 73-4|+ 2-4) 80 | 77-2! 65| 69-611, 4! 67 o/81-9| 1-06|— 1.08) 9,618) & 36 | ne. 29} 13) 15 3 
Titusville.....--- 44| 30-25) 30- 30/0. 25 «| 82 | 747) -0| 7 O- | 7,728| se e | 
Bastern Gulf States. * 69.6410.4 | | oe | | 
Atlanta. I, 139| 29- 10} 30» 32/0. 51-04 8-0) 75 59-0| 27| 42-9126, 4) 43 2-95\— 3-66) 7,313, 35 | nw. | 16) 5) 16) tol 
Pensacola ...--- 56! 30+ 21| 30. 27/0- 3) 62.8/-+ 9-8) 79 | 68.7; 36| §6-9) 22 5 | 58-2|88-5| 0-65)\— 4-53) 6,974) 32 | mw. | 16) 7) 12) 12 
Auburn ...+++ 5S 76 | 64-1} 28) 46-6) 27 | 6 2-64). | 8 8 
35| 30-24) 30. 28)0-41) 02-0) 12-0, 77 | 69-1) 33 | 28 | 2 56. 4|88- 2) 0-60)— 4-59) 6, 500 gr | 13) 2) 17) 12 
Montgomery ..---|  217| 30-05) 30-29/0-45) 57-4\+ 9-4) 73 | 65-8, 29| 48-9) 28) 7 47-9\77-6| 2*53\— 2-51) 4, 266) | 28| 5| 14| 12 
Meridian .....-+-+| 358) 29-89) 30- 28)0- 59 79 | 65-7} 26| 49-8 33) 4 49-6/B1- 5S, 4,833, | 26 | MW. | 7| 14) 10) 
222| 29.99) 30-23/0-68) 59 2; 82 | 67-4, 25) 6 5*31\— 0-21) 5,530) | 30 | nw. | 4| 18 
University | 76 | 24) 44-5) 44. 5 | 8 3 16| 12! 
New Orleans ....-| §2| 30. 18; 30-24/0- 47 82 72-7, 36| 57-5| 8| 4.95) 7,052) 8@+ | 30 | | 3} 17) 6 
Port Bads | 73-5) 48 25 Q 1-64). 0} 20) It 
WesternGulf States. 3\+-11.5) 4.68 + 1.36) 
Shreveport 249] 29-94, 30-19|0-83| +11-6| 73 | 64-4) 26 | 48-8) 32 | 2 49-8/80-8) 5-15|4- 0-16) 6, 142) 3 8 3) 13) 1S 
Fort Smith.....+«| 470) 29-67 30-21/0-96| 46-4/-+13-4) 80 | 55°8| 14| 36-91 3 39-4/80-6) 3-97\4+ 2-21) 5,315) 32 12} 9} 6) 16 
Little Rock 29-88 30- 22/0. 88 75 | 57-4, 21 | 42-6) 5 | 42.4)78-0 8- 4.11| 5,701) w 12) 14 
Corpus Christi ... 20| 30.13, 30. 80 | 69-7) 32) 58-2) 4 60. 0/88. 2) 3° 84)....- 9,422) | 38/0 1 15) 15 
Galveston .....+++| 44| 30-16 30. 20/0. 67 74 | 68-5; 35 59- 6| 20| 3 | 61. 2-86)— 0-96) 9, 204) | 16} 9) 15) 7 
Palestine ...-+-+++) 29-65) 30-21 79 | 22| 47-2| 2 49- 5/82: 5,981; ne. | 32 | nw 12 3 10} 18) 
San Antonio ...+++| 781) 29-34) 30-17/0-57 : 81 | 68.2) 2 §0- 5) | 6 | §0-3/79-8| 6,722) ne. 8 n | 15} 4) 7| 20 
Brownsville sity 57| 30-08) 30- 12+ 3 | 76-3) 37 32| 8) 1-39) 7,421) | 37) 8 | 10 14 8 9 
Rio Grande Uity.. 230) 30. 16)0- 10.6 77-2 38 | §9-8/86- I- 28| se | 15) 6 
Chattanooga...---| 783, 29-48) 30. 50-4) 9-4) 75 | $8.6) 25 | 42-3) 3t| 5) 43-3/81-1| 4-68\— 2-84) 5,032) 8. | 35 sw. | 13) 3) 13 
Knoxville ...+--++| 980) 29-25) 30. 310-66 48-8 10-8 73 56- 4) 24 41-2) 27 | 4| 40-0177-4 4-26|\— 1.72) 4,793, | | gw. | 13) 5) 14) 12 
349) 29.87| 30. 25/0-86 §0.8|+-11.8| 79 | 57-8| 23) 43-8 26) 43-4 6 2-73) 6,721| | W- 12| 7| 10) 14 
Nashville ...+ 553) 29-68) 30- 27|0- 84) 75 | 56-6) 20) 41-4) 31 40-6/78- 4) 8- 10) 2-81) 5,645) 8@- | 28 | Se. 13) 2) 13) 16 
20 70 | 501] 37-8 4 37-0179-9| 12,622) $e. | 56 | MW. | 13) 14) 17 
Lowisville...+--++| S51) 29-64) 72 | 52-3) 14| 37-2) 35| 4| 6, 408) 36 | | 13) S| 9) 17 
Indianapolis...---| 766, 29-37 30-21|t-19| 70 | 44-5) 4} 30-3) 24) 3) 31- 4.79" 2\10- 20/4 7. 38) 5,604) SW | 30 | mw. | 13) S| 12) 14 
Cincinnati.....-++| 628) 29-55, 3024/09 41-5i+ 9-5, 71 | 48-9) 34-1) 30) 4) 35- 8178-01 1.83) 6,445) SW- | 38 | sw. | 13, 4 20 
Columbus ...+--++| 837) 29-30 30- 23/0 95 1) 67 | 46-5) 31-7) 39 | | 32-4|78-6 2.46) 5,659) § | 44 | W- | 13) 6 10) 15 
Pittsbarst 29-27) 71 | 49-9) 33-9) 39 | | 4: 0-97! 4,749, | 35 | | 4,4 23 
Parkersburgh ...- | 29.55, 70 | §0-3) 12 | 30 | 1 | 37-4/54-0 17\ 8 w. 9 
Lower Lake ion. | 4441058 th 1.26 +7 4 i” 
Buffalo 690) 29.35 30- 32) 32-8)-4- 9-8) 65 | 39-7) ro | 25-9) 37 | 4 26.9179-2) I1-4/11, 630) W go | sw. | 13) 15) 15 
335) 29-75) 3° 13)1+ 3° 29-6\4- 7-6) 64 | 37-5) | 21-8 42) 5) 25. 6/84. 2) 4-49\4- 1-54) 10, 460) 52 | | 13) 5S 20) 
Rochester .....--+| 29-44, 30 9-7| 66 | 40-2) 10) 25-2) 39) 3 25. 6|80. 3 4°53) 1-72 8, 47 sw. | 60 W. 13} 1) 23 
Erie 714) 29-36) 30 15|t-26) 37-0 11-6) 68 | 46-7) 13 | 28.6 36 | 4 | 30-4)80-4) 0-99) 11, 836) 48 | 13} 3, 4| 24 
Cleveland ....-. 751\ 29-35 68 | 44-5} 10| 29-5 3) 30-0\76-4) 1-52) 7,795, | 47 | 8. 13, 3, 8| 20 
Sandusky .....---| 29-48) 30 18 69 | 43-5 7 | 28-3) 31 4 | 30-0178-8) 3-49|-- 1-34) 8, 407 sw. | 48 | SW. | 13) 2) 10 I9 
Toledo 973) 29-43) 30 18)! It) 71 | 45-0) §| 27-2149) 28.8/81-4 3°39 1-19 8,317, SW. | 50/8. | 13) 6 11) 14 
Detroit. 662| 29.41) its 66 | 40-4) 5 | 26.8 33) 6. 27.8'82.8 8,997, 48 | Sw. | 13) 2| 12) 17 
Upper Lake Region. | 8 6 | 2. 0. 
Alpena 609) 29.40, 30.09)!+ 55 24-6\4- 9-6 51 | 30-8 2| 18-4 27) 3) 2! 489-4 3°77|+ 1-30 7,753) 42\W 13, 20 
Escanaba 908). 8.6, 42 | 27-9] | 11-3) 30 | 1-44) n. 10 3 16 
Grand Haven. ...| 621) a9.42| 30. 12/140 30.6\4- 8.6) 61 3-7 5 24-5 28 | 3| 25-2/82-0 2-53) 0.32 9, 436| W- 58 | sw. | 13) 2 21 
Lansing ...--- 883) 29. 18) 30- 63 38-3) 1 | 23-6) | 5 | 26. 8)88-6, 6,067, NW. | 42 | SW 13, 3) 10 18 
Manistee 515) 29-41 44 31-3 2) 23-3 13 | 1 | 23-6/85-2 5-64)...4 75423, W- 42 5| 3) 23 
Marquette.....-.-| 735 29- 26 30- 26) 18. 5-8 46 | 25-7| — 6| 11-8 2) 12.075-8 1.65 7,643, MW. | 54 | SW. | 24 2) 12| 17 
Port Huron.......| 639 29-44 30-15-25) 32+ 64 | 38-9 25-31 36| 2) 25.6)80-6) 3-11 1.1210, 406) 8 | 72 | sw. 4) 11) 16 
Gault de Ste.Marie, 642) 29.34 30-05)! 43 17-6) 39 23-9) —11 | 11-2) 3t| 4 | 14-8/88-6 +3 5» 593) 25 | nw. 4) 27 
Chicago .......+++| 715; 29-36) 30 15)1-40 8.8 62 | 23-7 29) 25-6/81-2 2- 7,973, SW. | 42 nw 7) 13) 11 
Milwaukee .......| 29. 36| 30+ 9-0) 47 | 32-9) 19-2) 32 | 3 | 20.6/83-0 0-28) 8,384, * 42 | Ww. 8 8 9| 14 
Green Bay.......+| 516) 29.44) 30-14/1-40 43 | 26-0, —22| 11-9 2) 14. 2184-2) 5» 303) 8 33 | W- 8 6101 
Duluth 672) 29-36) 30-14)1-23 12.24 6.2) 44 19-6) —19| 4-9 37| 4 §-8/77-2 0-25, 5 501, SW. | | SW- | 31 8 14 
Extreme Northwest. — 3-7\— 0.3 4 | 0.73/4+- 0. 
Moorhead ........| 926) 29-15; 30-25|1-38 — 4-1) 40 | 8-2) SI 4-0)86.8) 0-26\— 0. 52) 6,403) NW. | 42 | | 12) 
Saint Vincent ....| 804, 29-26, 0-0 32 —o.8| —38 |—19.1| 48 | 2 |—17-6/75-4 1-54] 6,522). | 30) M- | 13) 9) 9) 
Bismarck .... 1681, 23.29) 30. 3-1! 39 | 7-0 —35 46 | § 8-2)76.8, 0-80} 0-15) 255) nw. | Ww. | 8 6) 
Fort Buford ...... 1,900 28.03 30-221.22— 4.2— 5-2 42 6.3 —37 —14-6 S37 — 7.885.8 0.22— 0.43 4,829 UW 36 CW. 7 12 


ness, tenths. 
rs. 


8a. m.| Average cloudi- 
Length of rec- 


Days with rainfall. 
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WONAN 
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ord, yea 


Precipitat’n data since 
opening of station. 


| 
° | 
° 
4) 
i eis 
S$ i¢ia4| 2 
| 
| 
9-01 18861 0. 891875 
6. 05|1888) 0. 77\1872 
3-76|1888) 2.79| 1889 
4- 99/1888) 2. 76/1890 
7-60|1878) 1.87|1876 
§- 03|1889) 2..97|1887 
5+ 47/1878) 1- 69/1880 
4- 24|1887) 2. 27/1890 
8. 57)1882| 2.12) 1888 
6-73}1887| 13)1890 
7+ 55|1873) 54|1876 
7+ 39|1886| 1.45)1871 
4 45/1878) 1. 57/1876 
6. 15/1882) 1. 15|1871 
2- 86/1889) 2.01) 
§-84)1873) 
7-18)1881| 1-05 1876 
§- 38/1882) 0. 85/1872 
7. 09/1882) 0. 23/1872 
8. 43/1884) 10/1890 
9+77|1885| 
6. 91/1883) 1. 13)1890 
8. 90} 1885) 0. 94| 1890 
13-90|1883) I+ 19/1876 
6. 0- 83/1890 
0. 44/1876 
7+ §2|1878) 0- 52/1876 
7+83}1878| 0.63 1876 
5. 18/1889] 1-07 1890 
8. 69/1881] 0. 30/1890 
8. 84/1875) ©- 44|1890 
Q- 12) 1881) 0-49 1888 
9 36|1881 0- 011890 
g- 84/1889) 50/1888 
§. 26|1878) 0. 37/1888 
10. 22/1889 1890 
10. 52/1889) 0- 34'1890 
§- 82/1883) 2.86) 1880 
9- 97/1883) 0. 65/1890 
12/1889] 2-64/1890 
IT.95|1885| 0. 60) 1890 
9: 72/1885) 1.65|1880 
|13- 83/1882) 1.85|1880 
7.26|1890) 2 95/1888 
It. 15|1881| 0. 66|1 
8. 83/1882 
12. 11|1885) 2. 24/1881 
5+ 33/1889) 0. 79)1887 
8. 48|1890| 2.07) 1881 
5-47|1889) 1-91/1888 
8.15) 1882) 0. 66/1880 
7+77\1885) 0. §2|1887 
11,1889) 0. 21)1887 
3-87) * | 0. 10/1876 
3+ 48/1881) 0. 00/1878 
4. 48)1880 
16. 98|1882) 2. 16|1880 
12-87|1882) 2. 17|1872 
14+ §1|1882) 2. 32/1872 
6. 06/1876) 1.96/1875 
\11.63 1876) 1.94 
10. 189q 1.01|1875 
9- 49,1876) 0. 60|1872 
5+73|18901 1.66/1879 
6. 17/1888) 1. 20/1872 
30)1890, 3.03)1889 
1874) 1. 16\1871 
49/1884) 0. 92/1887 
8. 05/1878) o. 1883 
6. 20|1878) 1. 41/1875 
16/1874) o. 31/1871 
3-77 1880, 1. 01/1883 
3-63/1873' 0. 54 
4+ 96/1874) 0. 97|1875 
§- 16|1886) 0.82 1873 
4-80) 1886) o. 31/1878 
4- 40/1887) 0. 55)1873 
3-88) 1887) 1.93/1889 
§- 64/1890) 3.05|1889 
3+ 94/1889) 29|1877 
3. 0. 84/1879 
4+ 03\1890| 2. 50/1889 
4+ 13/1871) 0. 54/1879 
§. 02/1876) 0. §1|1879 
3+ 75|1889| 2-38)! 
2.44)1871) 55|1878 
1+ 341882) 0. 02/1885 
1.98} 1890) 0. 13)1881 
1. 64|18' T. |1878 
1.98  0.02'1879 


19 
1\4.3)2-8) 11 
10\4-8)2-7| 3 
20 
2 
Sjt-6)2.1 3 
11\5.6|3-4, 12 
6\5-1\4-0) 11 
2 
5/6-0\4.4| 20 
18 
11/6- 33-9) 19 
IG} 3 
7\4-6)4.6| 20 
3 
| 
13}7- 215-5) 19 
8 
13\7-6\4-4) 11 
3 
8/6. 5/2-3) I9 
14|7-6|8-6) 8 
6)6. 2| 12 
7}4- 15 
10\§-7|3°9) 13 
12\7-3\5-4) 12 
12/6. 1\5-6| 20 
16/6. 2|5-0 18 
16|7- 3/6-5, 20 
20)7-2\7-2| 7 
16\7.4'6.9| 18 
20|7-4/6-0) 19 
20 
18)7-2|5-7| 12 
18/8. 7/6-9) 19 
17|7+3}6-6, 2 
22\7-0\7-7| 20 
21/9: 20 
26|9- 2! 20 
22\9-0'7-9) 17 
20/8. 0/6. 2) 20 
13 
20 
1) 20 
2018. 315-3) 18 
19 
19/9- 2\7+ 3) 18 | 
4 
17|8-3|7-3, 2 
10 | 
16\7. 1/6-8) 16 
25\9-3\7-2| 2 
20 
13\6.7|5-9| 20 
11/6.7|6-2) 4 
14|5- 2|6- 4) 20 

6\4- 5) 10 
13)a- 10 
4|1-9)3- 3) 16 
63-952 12 


\ 
8i4-9) 17 
6.6/5.4) 19 
3 
3 
915-6) 20 
4 
6.84.8) 13 4 
4 
6.1 4-3) I! 
5-414 
5.2134 
4-7\4.0 20 
4-3)2.8) 2 
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Table of miscellaneous wittinitiaapa data for January. 1890—Signal Service observations—Continued. 
Pressure, in | s Preci itat’n data since 
(Temperature of air, in degrees Fahrenheit. | Wind. é epening of station. 
Saint Paul ........ 29-25 390.181.3535 1-9 42 197-7| —22 37 2 4-680.4 0-95— 0-11 3,949 W- 26 | mw. | 8 6) 16 9 20 | 4-34/1881| 0. 11/1879 
Lae 744 20-90) 90.201.25, 4.8) 48 24.8) —2g 8.8 40 12-18g-6 0.32) 4,523, DW. | 25 mW. | 8 6) 17 9/6: 15-5, 18 | 3-44/1886| 0. 25 1887 
6159) 29-51 40. 201.30 5.6 7 13.629 4 19-478-6 2-49- 0-78) 5,377 DW. | 48 | Sw II} 9) 10 5-4 19 | 4- 34/1874) 0.13 1872 
Des Moines ...... Mg 29-24 20.66 46 30-3) —18 11-0 43) §| 11.9/75-8 2-62 1-36 5,384 UW. | 24 17, 8 6 4-34-53 12) 1886 0. 631882 
651 20-44 90-18 1.99) 22-24 7-2 52 30.0 —16 14.5 41 3 16.8/83-0 2.31 3,901 W. | W 12) 17 | 3-33)1887) 0. 44)1879 
619 20-53 90-291-17, 29-44 64 5 20-4 29 7 24-6185-6 1.51) 0-14 5,060 mW. | 36 8. 13) § 13) 19 | 3-92/1874 0. 07/1872 
. 359, 29-54, 11-6) 7 $1.6 17 37-5 27 3 37-680.3 6.32 2-35 7,859 8 | 3) 18\7. 516-7, 19 |15-05 1876 1.44 1872 
Spr bd, Hil. 644 29-49) 90-20'1.23) 33-3 8.3) 41.6 —2 25-0 27 27-381-4 3-65 8,171 8 | 44 Sw. | 13) 8 15\5- | 5-72/1890) 0.84 1881 
Saint | ia S71 29-60) 30. 23 1. 12 74 | 47-3 8 | 31-1) 29/ gt-877-8 8,977, | 56 | SW. | 12) gi 8 146.8.4-5, 7+ 47/1890) 0- 49/1881 
Kanens 20-16) 90. 291-07) 68 90-45 § | 20-9 6,235 nw. | 36 | Se. | 3 Ir 12 34-1 2 | 1. 49/1890) 1.05 1889. 
Springfield, Mo...) 1,396) 98.72) 30.200-92) 74 40-2 4 47 4) 12) 11 14) 5 5-51\1890, 1.05 1883. 
Leavenworth..... B42 29:29 90.221-10) 5.1 67 15.1) 46 1-27, 0-05 3,512 | 30 | SW. | 10) 6 15) 10\4-94-6) 19 | 3- 14/1874) 0. 13,1872 
Omaha I, 29-00 go.ag 1-12) TB. gh 2-3) Sa | 10.3) 35 | § | 10-4174-1| 1-44i- 0-86) 6,144) nW. | 32 | MW. | 12) 12) 11) 5) 1. 0- 07/187 
Crete 57 | 29-7| —18 B. 1) 33 | 10 DW. 16) 10) 3 | 1+45|1889 3611868 
Valentine ....... 2,613) 27- GA) GO. 291-05) 59 | 21.4 —24 1-8)69-6 0-69....... 6,626, w 54 W- | 30) 7) 10) 14) 5 | I. 27 1889) 0. 04) 1888. 
Biouk 158, 90-27 1-19) 52  22-9| —20 5-2) 6 T+ 6,421| pw. | 36/8 22) TO) TO) 
Port 1,600, 98.42) 90.25 46 — 40 | § 4-0:77-8) 0-15) — 5,030) MW. | 36 | MW. | 30) 16) 10) §| 12 | 1.031887, 0.09) * 
1, 907, 28.74) 90. 24/1. 30) 2.6)— 1-4) 43 | 11.65 — — 4° | 4| 0-66\+ 0.35) 7,001, nw. | 38 | | 22) 13 12) g | 1-26|1889, 0-09) :884 vw 
Yankton 434, 28.82) yo. 22 1. 24 | 197) 44) 47/790 6, 185) mw. | 24) a1) 17 | 1-23|1881| 0.04 1882 
Ft. Assinniboinet, 2,690 27.11 go.11 § 46) 4-7) —39 48 | 8.2175-2| 0-46\— 0.68) 7,442) sw. | 48 sw. 8 10) 6) 7) 10 | 2. 47/1883, 0. 16/1884 > 
Port Ouster ...... 040) 26.83) g0.181.02) 9 2) 45 | 16-0) —32 |— 6-5 o- 135-8 0-68) 4, se. | 40/M. | 30 12) 16) 3) 8\2-4)3-9) 11 | 2-85)1884) 0. 08/1885 
Fort Maginnis, 4-8) 49 20-5) —38 OO | ©. TW. 13) 8) 10) 8 | 2-77) * | 0.881 
O60) 25-77) 150.92 7-2— 7-8 49 | 14-6) —23 6 0. 4|76-5, 0-61)— 0.96) 2,541) aw CW. 30) 17) 10) 4| 9\3- 114-7, 10 | 3-75/1884) c- 42/1 
Rapid Oity 26.60 | 23-8| —24 1-3) 48 2) O- 47). 5,000| ne. 48 WwW | 25) 12 | 74-52-41 5 o- 18/1883 — 
Cheyenne ... 6, 105) 23.88) 30.060.66) 24.8)4 0.8) 59 26 — 2) 131) 37 3° 2149-0, 0. 0-12) 9, 519) W iz w 10, 16, 5| 6)1-8)3-4) 19 | 0-88/1883) 0.02, * 
Fort Kinney t. OOO} 24.81 90+ 140-70) 57 | 27-7| 23 4:01 43 10| 4-2/08.6) O71) W sw. | 25) 21) 6) 4 3 | 41/1889 * 
Fort Washakie...° 24.54 3 23-8, —22 |— 1.3) 42 15 | 2-6)74- 2) 3,236) SW. | 34 | SW 26 19} 5 7| 4 | 1-02)1888 
North Platie .....| 2,541) 27.13 90.23 .0-90 7143) 7 7-873-0 5,670 Ww. go | nw. | 13) 13) 16 | 2+ 33/1879, 0-00)1 
Colorado springs WB. 73 43-1 12-8) 49 | 15 GI) ee 17 10) 4 6 | 0-41 0. 06 1874 
Denver 24.66) 30,060.75 28.2)— 0.8) 72 | 41-3) — 15-2) 50/15 10-8/58-1) 0. 0-43 5, | 48 | nw | 24 11) 4/2-5)/2-8 19 | 2- 35/1883) o. 11/1888 
PUODIO de TSR 70 —2 16-7, 50 12 13+ 12) 6,302, w. | 46/ Ww. 15) 1 2 | 0. 34/1889) 0.12/1890 = 
OComcordia 1,410 98.68) 90. 21. 58 | 30.1, —14 34} 4 14-480-7 1.384 0-80) 5,041 | 30 | 24) 11 14 6 7/3-4)3-3 | I+ 42/1889) 0. 51/1888 S 
Dodge Oity 2,523 27-46) 30.220.97 27.2 2.2) 72 | 3 16-0, 40 | 3) 18-6/77-0| 0.42/4 0-05| 7,389 * | 5. 16) 12) 11) 8) 5/4-54-6) 1.82)1886| 0. 00/1876 
960) 28.69) gO. 221.13) 70 203 44) § 6,799, | 30) M. | 20/31) 9} 2. 0. 82 1889 
Supply 6-1) 81 | 48-7 5 23-5) 41 5 1.89 T+ 8 ee to 13) Te 1087 — 
Southern 7.3 0.78-+ 0.20 | | 
Fort Bilil.... 200) 98.88) 30. 170.92) 30 48 70 49-9, 12| 29-6 37) 3 | 30-5/79-0 0-71) 6,269) 44 n. | 10, 6! 7| 13 | 2-73/1879 0-00 1887 
Abilene 1,748) 28.92 390.170.7909) 49-8 95 39-9) 32 3| 37-4700 0. 33. 0-02) 9, 304) 8. 48 «sw. | 10 12 § | 2-74 1889) 0. 06/1887 
Fort Stanton .... 6, 150, 23.98) 90.01 0. 54 69 | 52-3 45 7 | 24-2/00-0 6,039) SW. 44 SW. | 10 TS) 4) 4/2-94-1) 7 I. 33,1889 0.01 1887 
Fil Paso 39706) 26.26) 90.08 0. 50 4-3) 77 | 61-3) 35-3) 38) 7 24-045-2 0.72) 0-22) 4,603, nw. 38 | | 10 a1) 6) 4 12 I. §7|1879 0.031887 
Lava 9000 coe] 72 551 43 | @ 0. 0-69!...... 8. 15) 6) TO 6 | 1-60)1889 T. 1887 
Santa Fé... 7,026 25-26 32.2) 58 | 41.8) 2| 22-5 3) 12-5\S2-3 0-42)— 0-07) 5,073| ne. | go| | 19 14) 18 | 1-39/1874 0. 10,1887 
Fort Apache,..... eed Bl 47 | 2.26 0-84).....+ sw. . 17} 12 | 3-90/1886 0. 20/1881 
Fort Bowie. GB | 18] | 0. 78\— 1+05)..... 6] 7] | 7 | 0. 13)1887 = 
Fort Grant dy 29-25) 45-4 1-4) 73 | 19 | 36-0 30) 6 27-0542 1.58-+ 0.81) 4,299 w. 26) e. | 8 2a) 4) 13 | 2-46 1886 0. 05 1881 
Port Br 62-6) 23) 44 | 12 BW. 16) 6) OF 7 | 0.00, * 
Port THOMAS, 3-2) 7 58.2 IQ | 43 1D 1.92 TW. 13 11) +| To | 2- 16/1886) 0.03, * 
POTE 0-8) Fo 53-4 17 | | 1.39 0-67'...... 8. 5} 7] 2 14 | 2-72)1882) 0. 00/1885 = 
Whipple Harrac kas 989 24-72) 90. 140.54) 1-1) 63 | 44-7, — 3 21.1 40 5 19-8 70-4 2-29/- 0-97| 7,359 sw 48 | 18 17 6) 7/2-5\2 5) 15 | 5-99/1886 T. |1887 ow 
6.6) 74) 55-6 29-3 44 | 12 cove] 3) 10) 6) | 2-88)1886, T. \1887 
0.9) 78 | 50-4 18 | 28-4) 47 | 14 1.61 19) 5) 5 6 | 1-61)/1890 T. |1887 2 
141) 20:94) 30. 09/0 $1.4— 2.6 63-45 30) 39° § 33 | 10 T. 0-36) 3,953) n. 28 | n. 8} 24) S| 2] Ot-3/2-3) 15 | I+ 35|1882) 0.00 
Keeler 3,622) 26.31) 30.040 452) 16) 26-3 19-8)/S3-4 5.577, * nw 10| 21, 9) 5 70/1888) T. 
Caraon ity SO | | | g | 12) 6) 13) 2 3 | 4-97, 1800, 0.061 
Winnemuecon ..... 4,340 25.58 1600.84) 48 23-9 —23 5-5 46 4 7-872-4 et I-91 356) ne. | 45 &. 25| 13) 8) 10) 13\4-2/5-7| 12 | 3 08/1881) 0. 21/18 
Fort Vu Cheanet. 4,900 25.05 30.2270.90) 11-6)...... 40 | 22.8 O4 8 1.2/76-2) 1.02) 1, 508 | 30 | w. 19} 3 | 1-02/1890\ 0. 39/1889 
Salt Lake OCity....| 4,348) 25-58 go. 190-92) 24-8)— 3.2) So 32-6) 16-9 a5 | 17-1/72-8 ot 1.60) 4,095 se 32 | 8. 25, 9) 10) 12| 16 3-07|1890) 0. 29/1880 
Montrose......... 795) 24-24) 90. 100.78) 96.6)...... 58 | 38-11 — 3| 15-0 47) 10-6/SS*7| 0.80-+ 3, 828) s g6 | ne. | 19 15) 9} 7 | 0. 1890) 16) 1887 
Northern Plateau. 90.4— 6.2 3.22 — 0. 
Boiaé City 2,750 27.18) go. 191.14) 22.8)— 51 | 30-3) — 9 | 28 12.6/68-0) 1.26;— 1.09 13) se. | 28 se. 2) 14) 15) 11/6. 1/7. 13 | 5-77)/1883 ‘1889 
Baker Oity 9.526) 26.99) 45 23-9) —14 27 | se. | 30/ se. | 23 4,972 816.7) 1 |- 
Spokane Palis....| 1,021 27-94 1-08) 46 | 24-2) | 11-6 27 6 | 3. 19-4 0-34 sw. | 24 | Sw. 1| 28) 20/8.019-0) 9 54/1882), I. 1884 
Walla,.....| 1,008) 28.94) 30-081. 16 56 | 2-8) —to 14-4 32) 14-7/80 4,997; sw | 40/ se. | 15) 2) 20 5 | 3- 0. 47/1889 
Fort Canby ....... 179, 29-65) 29-85 1.17) g6-01— 5-0) 49 | 40.0 32-0 13 3 $213,471 se. | 87 8. s| 7] 19) 7 12. o7 1890 6. 33, 1886 
Neah Bag §0 | 42-2) 18| 305) 20 §| 2) 26] 7 9. 33/1889 
OLYMPIA, 36, 29-86| 29.901-14) 54) 37-5) 7 | 27-8 23 31-0 91-8 "0.60 3799) 8. | 3, 7| 21| 25/7-6/8.4) 13 | 19-O9|1880) 4.05 1889 
Port Angelest.... 14) 29-84) 20-85 1.57) 46 37-3) 25-5 21 28.6.93-7 7s 8. go me. | 15) 2 7) 22) 209-27-4) 7 8. 17/1885, 2.96) 1889 
Portland ..... Ro 29.85 20-041.05) 31-8 — 6.2) 36-7) 26.8) 4| 2.089-4 11.13 4; 319) 36 | 8. 15, 5 23) 238 37 2) 19 13+71|1883, 2-75 1877 
$23 29-44 30. 00 0. 88 | 41-4) 21 3t-754- 2 2,557 8 | se. 15 O| 7| 24, 237 13 | 23/1890 2. 96 1889 
ides 64) 29-97) 30:080-73) 5448-0 36-3 20/ 2 5 752) se. | nw. | 12 7| 21| 25}6.07-8 4 |18. 26 1890, 4.25 1889 
Red Bluff ........ M2 29-72) 30-070.73) 6-8 45-8) 22) 32:6 23 34-682-4) 6. 55-4 1.65 se. | 48 se. | 15 7| 16) 13 20-71|1878) 51/1889 
Sacramento. ..... 64) 90.03) 90,100.71) 3.4) 29 36-8 20, 36-481-6 6.62 2-64 6, se. 42 | 15 13) 7) 17/5-4 13 9-26)1878 15,1889 
60, 90-04) 0.69, 46.2)— 3.8) 36 41-3 16 | 4-68 5,974 se. | 30 nw. | 13, 10) “4 234-5 19 97/1878 1. 28/1889 
Coast Region. 3.0 6.31 + 2.96 Ex | 
Froe@no 328. 29.78) 140.71) 343 2.12....... 4,003) e. | 23 nw. | 13, 6 13, 12, 3| 2. 12'1890 0. 34 1889 
Los Angeles...... 330 20-77) 90.130.54 3.9 67 57-7) 34) 40-5 25/9 37-070 § 7-83 $05 2,947, ne. | 17 | @. 10 13, 8| 94-314-3) 13 | 7- 83 1890; 0. 20/1887 
Ban Diego ........ QB $0.03) 2-0 66 35) 43-6 22 41-676 2.794 0.86) 3,698) ne. | | 8. 11) 5} 19 6.951006) 


Nore.—The data at stations having no departures are not used in co com puting the district averages. Letters of the al alph t denote number of days missing from the ‘record. 
* Two or more directions, dates, or years. f Precipitation measured at the Boston Water Works; takes the place of the measurement at the Signal Office. ¢ Received too 


late to be considered in departures, ete. 
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Chart I. Tracks of Areas of 
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ks of Areas of Low Pressure. January, 1890. 
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